MNHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKUN FOCYHAPCTBI?HHbIVI YHUBEPCUTET»
BOPUCOITIEBCKUN ®UTTUATI
(B®P b0y BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmi kacdegpomn
€CTECTBEHHOHAaYYHbIX U
obLieobpasoBaTenbHbIX ANCLMMINH

C.E. 3103uH
01.09.2018 .
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1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKMU:

44.03.05 Meparornyeckoe obpasoBaHune (C AByMS NPOPUNISMU NOLTOTOBKN)

2. Mpodnnu noaroToBKM:

MaTtemaTtuka. dunsuka.
3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. dopma o6y4eHus: oyHas

5. Kadeppa, oTBevawowasi 3a peanusauuio OUCLUUNIMUHBI: €CTECTBEHHOHAYYHbIX W

obLweobpasoBaTenbHbIX ANCLUNINH
6. CoctaButenb nporpammbl: B.Y. LLlapnnoB, AOKTOp TEXHMYECKMX HAYK, AOLEHT

7. PekomeHpoBaHa: Hay4yHO-mMeTogmyeckum coBetom Punmana (npotokonn Ne 1 oT
31.08.2018r.)

8. YuebHbn roa: 2019-2020 CemecTp: 6



9.llenn n 3apayum y4e6HON ANCLIMNIIUHDI:

LUenbio  y4yebHOM  gucuumnnuubl  «[uddepeHunanbHble  ypaBHEHUs»  ABMsieTcs
hopMMpoBaHME CUCTEMATMU3MPOBAHHBIX 3HAHMN B 06NacTn MateMaTMyeckoro MogenMpoBaHns
NpakTUYecKnx 3agay n UX pelleHne Ha OCHOBE KITaCcCU4eCKMX MeTOdO0B U MPUEMOB peLleHUs
anddepeHumanbHbIX YpaBHEHUN.

3apauv y4e6HOM AUCLMNNIUHDI:

—cpopmupoBaTtb  nNpeacTtaBrneHne 06  OCHOBHbIX  MOHATUAX  TeopuM  OBbIKHOBEHHbIX
AndpdepeHLmanbHbIX YpaBHEHUA, O MaTeMaTUYECKOM annapaTe, NPUMEHAEMOM NPU peLleHnn
anddepeHumanbHbIX YpaBHEHUN;

—nokasaTtb cpepy npumeHeHus anddepeHumanbHbIX ypaBHEHWUM;

—BblpaboTaTb CMOCOGHOCTN MCMONb30BaHUA MaTtemMaTuyeckom W MeToAdbl AN NOHUMaHUSA
€CTeCTBEHHOHAY4YHOW KapTUHbI Mupa.

10. MecTO y4yeb6HOM ANCLUUNINUHBLI B CTPYKTYpe ob6pa3oBaTesibHOWU NporpamMmbl:
OucumnnuHa «dnddepeHumanbHble ypaBHeHUs» BXoanT B 6mok b1 «ducunnnuHel (Mogynm)»
n aBnsieTca oba3aTenbHON OUCLMNIIMHOM BapuaTUBHOW YacTu obpasoBaTeribHOM NporpamMmbl.
Ona mn3ydenna gucumnnuHbl TpebyeTca ocBoeHune kypcoB «Matematvka» unm «ONeMeHTbI
AnddepeHumanbHOro ucducneHnay n «BBeoeHne B MaTeMaTMYeCKUM aHanuad»  unm
«OneMeHTbl MHTErpanbHOro UCHUCNEeHus», «AneMeHTapHas maTeMmaTtuka», «MaTtematnyeckni
aHann3y, «JluHenHas anrebpa». OucumnnuHa sBnsieTca NpeawecTBYOWEN ONsi KYypCoB
«OcCcHOBbI TEOPETUYECKON DUINKNY», « DNEKTPOTEXHUKA U pagnoTeEXHMKa» 1 Op.

Ycnosus peanusauum aucumnnuHel gna vy ¢ OB3  onpepgensitotca 0COGEHHOCTAMMU
BOCNpUATUS  y4ebHOM uHopMaumMm n C  Yy4eTOM MHAMBUAYASNbHbIX MCUXOU3NYECKMX
ocobeHHoCcTeN.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/mMoaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NMIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTeHLMSAMA BbINYCKHUKOB):

KomneTteHuus
MnaHnpyemble pe3ynbTaTtbl 00y4eHns
Kop, HasBaHue

3HaeT (umeeT npeacTaBneHne): CBA3b TEOPETUYECKNX OCHOB U
TeXHonornyecknx Nnpuémon anddepeHLmnanbHOro NCHUCNEHNS ¢
cofepXaHvem npenogaBaembix y4ebHbIX NPeaMETOB (MoHAMuUS
OugppepeHyuanbHO20 ypagHeHUs nepeozo nopsioka,
OugpepeHyuanbHO20 ypagHeHUs1 8mopozo nopsidka, 0OHOPOOHbIe
ypasHeHus, fTuHeliHble ypasHeHuUs, ypasHeHuUs bepHynnu; memoodsi
peweHus dugghepeHyuarnbHbIX ypasHeHUl u m.o.).

FOTOBHOCTb peanu3oBbiBaThb ymeeT:

o6pa3OBaTeanb|e nporpaMmbl — CTaBUTb NO3HaBaTeJlbHblE Uenn y‘-le6HOl7I AeATenbHOCTU;

MK-1 no y4ebHbIM NpeameTam B — OCYLLECTBINATb CAMOKOHTPOSb Y CAMOOLLEHKY CBOUX Y4EOHbIX

COOTBETCTBUM C TpeboBaHUAMM | AOCTUXKEHWIA,

o6pasoBaTternbHbIX CTAaHAapTOB | — NPUMEHATb HaBblku BriageHns VKT, npoekTHom 1
nccnenoBaTenbCKON AeATENbHOCTBIO B MPOLIEeCCe M3yYeHust
anddepeHymnansbHbIX ypaBHEHNUN;
Bnapeet (MMeeT HaBbIKK):
— MccnegoBaTenbCKon Y MPOEKTHOW AeATeNbHOCTY;
— obuenonb3oBaTtenbckon MKT-koMneTeHTHOCTY;
— obweneparornyeckon MKT-koMneTeHTHOCTY;
— npegmeTHo-negarormndeckon MKT-KOMNETEHTHOCTM.

CNocoBHOCTb NCMONb30BaTh 3HaeT:

BO3MOXHOCTM — TexHornoru4yeckMe npuemMbl anddepeHLnansHOro  UCYMCNEeHUs,

obpasoBaTtenbHOn cpeapbl Ans nexaiimMe B OCHOBE MOCTPOEHMS PasfNyHbIX MOLENEeN B 3KOHOMUKE,

AK-4 OOCTWXKEHUSI NINYHOCTHBIX, COLMONOruM, SKOHOMETpUKE U T.A. (pasnuyHble npueMbl peweHusi

MeTanpeaMeTHbIX U OugppepeHyuarnbHbIX ypagHeHul);

npeamMeTHbIX pe3ynbTaToB ymMmeeT:

0byyeHuns n obecneyeHns — MCMorib30BaThb 3HaHWEe OCHOB AnddepeHunanbHbIX ypaBHEHUA Ans

KadecTBa y4yebHo- nepesofa UHOpPMaLIMM C eCTECTBEHHOTIO A3blka Ha A3blK MaTEMaTUKX




BOCMUTATENBHOIO npouecca 1 obpaTHO;
cpegctBaMu npenogaBaembix — NPUMEHATb TeopeTMYeckue 3HaHns no auddepeHunanbHbIM
y4ebHbIX NpeameToB YpaBHEHUSAM B ONUCaHUU NPOLLECCOB U IBMIEHUIA B Pa3fNYHbIX
obnacTax 3HaHus;
— MCMonb30BaTb NPeuMyLLeCTBa TEXHONOMMYECKMUX NPUEMOB
anddepeHumnanbHbIX ypaBHEHU NPU peLueHnn 3agaqy
obpasoBatenbHoM obnactn «MatemaTtumka u nHpopmaTtumkay;
— OCYLLEeCTBNATbL MOUCK 1 0TOOP MHopMauun, Heobxogumown ans
peLLeHns KOHKPETHOM 3a4auu;

Bnageer:
— KOHCTPYKTUBHBIMU YMEHUSIMM KaK OOHUM U3 IMaBHbIX acrekToB
npodeccuoHanbHONM KynbTypbl OyayLero yuutensi-npeaMeTHIKa;
— maTepuanom anddepeHumnanbHbiX ypaBHEHUA Ha YPOBHE,
nossonstoLieM PopMynnpoBaTh 1 pellaTb 3agayn, BO3HMKaOLWne B
xoae y4yebHom AesATenbHOCTU MO NpenogaBaemMbiM NpegmeTam, a
Takke B NpaKTU4eCcKon aeaTtensHocTu, TpebytoLine yrnybneHHbIX
npodeccnoHanbHbIX 3HaAHWI;
— HaBblkamu hopmanuaaumm TeopeTUYECcKUX 1 NpuUKNagHbIxX
NpaKkTU4YecKMx 3agav.

12. O6bemM AUCUUNNUHBbI B 3a4eTHbIX eanHuuax/vyac. — 3/108.
Popma NPOMEXYTOYHON aTTEeCTaLMM 3a4ET C OLLEHKOMN.

13. Buabl yuebHomn paboThbl

TpynoeMKocTb (4achl)
Bug y4ebHol paboTbl Bcero Mo cemecTpam
6 cem.
KoHTakTHas pabota, B TOM yucre: 40 40
nekumm 20 20
npakTuyeckne 3aHATUsS 20 20
CamocTosaTenbHas paborta 68 68
dopMa NpoMeXyToUHOWN aTTecTauum 0 0
(3a4em c oyeHkol — 0 yac.)
UToro: 108 108

13.1. CopgepxaHue QUCLUMUNINMUHbI

HavnmeHoBaHue pasgena
OVCLMNIUHBI

Ne n/n CopepxaHue pasgena gUCUUniivHbl

1. NNekuun

1.1 OundbdepeHumanbHbie 3agaun, npuBoasaLMe K NOHATUIO AnddepeHLmManbHOro

ypaBHeHus 1-ro nopsaka ypaBHeHUs1. OCHOBHble NMOHATUS TEOPUM 0ObIKHOBEHHbIX
andpdepeHumnansbHbIX ypasHeHuin 1-ro nopsigka. Teopema
CYyLLLEeCTBOBaHNA U €AMHCTBEHHOCTN peLleHns 3agayuun Kowww.
OundpdepeHumnansbHble ypaBHeHUS 1-ro nopsaka ¢ pasgeneHHbIMU 1
pasgensowmMMmncsa nepeMeHHbIMun. JInHenHble auddepeHumanbHble
ypaBHeHus 1-ro nopsagka. Metopg Jlarpanxa. Metoa Bapuauum
NPOMN3BOSbHbLIX MOCTOSAHHBLIX. YpaBHeHne bepHynnu. OgHopogHble
andpdepeHumnansHble ypaBHEHUS. YpaBHEHNS B NOSMHbIX
andpdepeHumnanax.

1.2 OndpdepeHumnansHbie OnddepeHumanbHble ypaBHeHus 2-ro nopsigka. OCHOBHbIE
ypaBHeHus 2-ro nopsaka noHaTusa. 3agadva Kowwu. AnddepeHunanbHble ypaBHEHMS 2-T0
nopsiika, fonyckawLlune NoHmwkKeHue nopsaka.  JInHerHble
ofHOpoAHble AnddepeHumnanbHble ypaBHeHUs 2-ro nopsiaka ¢
NOCTOAHHbLIMM KO3bpuLmeHTamun. PelleHne ypaBHeHNs B cnyvae
OEeNCTBUTENbHbBIX Y KOMMNIEKCHBIX KOPHEN XapaKTepuCcTUYecKoro
ypaBHeHus. JInHenHble HeogHopoaHble AnddepeHumnansHble
ypaBHEHNA 2-ro nopsaka ¢ NOCTOSAHHbIMU KO3 pruneHTamu.




| | PelleHne ypaBHeHWI C NpaBOii YacTbio CreLnanbHoro BIaa.

2. MpaKkTuyeckue 3aHATUA

2.1 OudbdepeHumanbHbie OudbdepeHumanbHble ypaBHeHNS 1-ro nopsiaka ¢ pasgeneHHbIMU 1
ypaBHeHus 1-ro nopsigka pasaensowmMMmca nepemMeHHbIMU. JIHenHble anddepeHumanbHble
ypaBHeHua 1-ro nopsgka. Metog Jlarpanxa. Metoq Bapmauum
NPOU3BOIIbHBIX MOCTOAHHBIX. YpaBHeHue bepHynnu. OgHopoaHbie
anddepeHumnansHble ypaBHEHUS. YpaBHEHUS B NOSHbIX

andpdepeHumnanax.
2.2 OndpdepeHunansHble OunddepeHunansHble ypaBHeHMs 2-ro nopsaaka. 3agadva Kowu.
ypaBHeHus1 2-ro nopsaka OuddepeHunansHble ypaBHeHUS 2-ro nopsaka, gonyckawowme

NoHWxeHne nopsaaka. JInHenHble OAHOPOAHbIE
anddepeHumanbHble ypaBHEHUS 2-ro Nopsiika C MOCTOAHHbIMU
KoathdmumeHTamun. PelLueHne ypaBHeHUs B criydae
OENCTBUTESbHBLIX U KOMMIEKCHBIX KOPHEN XapaKTepUCTUYECKOro
ypaBHeHu4. JInHenHble HeogHOPOAHbIe AnddepeHumanbHbIe
ypaBHEHUS 2-ro nopsigka ¢ NOCTOSIHHBIMU KO3 dULIMEHTaMMU.
PelleHve ypaBHeHWIN C NpaBoOW YacTbi cneLmanbHOro Buaa.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUIA

Bugbl 3aHATMIA (YacoB)
Ne HavmeHoBaHue Tembl oYY ——————
n/n (pasgena) oucuMnvHBbI Jlexummn | MNpaktnueckne | JlabopaTopHble pa6oTa Bcero
1 OuddepeHumanbHble 10 10 0 30 59
ypaBHeHus 1-ro nopsgka
5 OnddepeHunanbHble 10 10 0 36 56
ypaBHeHUs 2-ro nopsgka
3a4eT ¢ oLeHKon 0
Woro: 20 | 20 | 0 | 68 108

14. MeToan4yeckue ykaszaHusa Ans ody4yaroLmMXCcA No 0OCBOEHUIO AUCLUMNSIUHDbI

Mpuctynas K udyyeHuto y4ebHOM OMCUUNAMHBI, LenecoobpasHo 03HAKOMUTBLCA C y4eBHOoM
nporpaMmmon ANCUMNINHBI, 3NEKTPOHHbLIN BapnaHT KOTOPOW pa3MeLLéH Ha canTe b BI'Y.

OTO NO3BONUT OBYYaKLMMCS NOMYYUTb YETKOE NpeacTaBieHune o:

—NepeyHe n cogepxaHmm KoMmneTeHUnn, Ha hopMmnpoBaHme KOTOpbIX HanpasfeHa QUCLUNINHA;
—OCHOBHbIX LleNnsax 1 3agadax QuCuUmMnivHbl;

—NNaHnpyembIX pesynbTaTtax, NpeacTaBfeHHbIX B BUAE 3HAHUW, YMEHUN U HaBbIKOB, KOTOPbIe
AOIMKHbI 6bITb COOPMMPOBaHbI B NpoLecce n3yvyeHus OUCUUNINHDI;

—KONMYecTBe YacoB, NPeayCMOTPEHHbIX Yy4eOHbIM NNaHOM Ha M3ydeHue OUCUMMNUHBI, hopMy
NPOMEXYTOYHOW aTTecTauuu;

—KONU4YeCcTBe YacoB, OTBEAEHHbIX HA KOHTaKTHYH U HAa CaMOCTOSTENbHY0 paboTy;

—dpopmax KOHTaKTHOW U CaMOCTOATENTbHOM paboThl;

—CTPYKTYype OMCLMUNANHBI, OCHOBHbIX pa3fenax n temax;

—CUCTEME OLEHMBaHUSA Y4eBHbIX JOCTMXKEHWUI;

—y4yebHO-MeToANYECKOM U MHPOPMaLUMOHHOM obecnevyeHnm ANCUUNINHBI.

3HaHWe OCHOBHbLIX MOJSIOXKEHWUA, OTPaXEHHbLIX B paboyen nporpaMmme OUCUUNSIUHBLI, NMOMOXET
obyyvalLNMCs OPUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO W POofib U3y4Yaemomn
ANCUMNNUHBLI B NOAroTOBKE Oyayliero BbIMYyCKHUKA, CTPOUTH CBOKO paboTy B COOTBETCTBUM C
TpebOoBaHNAMMU, 3aNOXKEHHBIMWU B MpOrpaMmme.

OCHOBHbIMM hOpMamMK KOHTAKTHOM paboTbl NO AUCUUNIIMHE SABNSIOTCH NEKUMN U NpPaKTU4ecKune
3aHATUA, noceleHne KoTopbiXx 0bsi3aTenbHO Ons BCeX CTYAEHTOB (KpOMe CTYAEeHTOB,
oby4aroLmxca No NHAMBMAYanbHOMY MNnaHy).

[MogroToBKa K MpakTUYECKMM 3aHATUAM BeOeTCA Ha OCHOBE MMaHOB MNPaKTUYECKUX 3aHATUN,
KOTOopble pa3MelleHbl Ha canTe ¢unuana. B xoge noaroToBKM K MPaKTUYECKUM 3aHATUAM
HeobXxo4MMO M3y4nuTb B COOTBETCTBMM C BOMpPOCaMU ANA MOBTOPEHUS KOHCMEKTbl FEKUWN,
OCHOBHYIO NiMTepaTtypy, O3HaKOMUTLCSA C AONONHUTENbHOW nuTepaTtypoun. Kpome Toro, cnegyet




NMOBTOPUTb MaTepuan Nnekunn, OTBETUTb HA KOHTPOSbHbIE BONPOCHI, N3y4nTb 06pasLbl peLleHus
3agad, BbIMOMAHUTb YNpaXXHEHUs (eCnNun Takue NpeaycMoTpeHbl).

MpnM noarotoBke K MPOMEXYTOYHOW aTtTectaumm HeobxoaMMO MNOBTOPUTb MNPOMAEHHbIN
mMatepuan B COOTBETCTBMM C Yy4ebBHOM nNporpamMmon, MPUMEPHbLIM MNEPEYHEM BOMPOCOB,
BbIHOCSALUMXCA Ha 3ayeT C oueHkon. PekomeHayeTcsi MCNOMb30BaTb KOHCMEKTbl JeKuMh Wn
WUCTOYHMKKN, MEPEYUCNEHHbIE B CMUCKE NuTepaTypbl B paboyen nporpamme OUCLUNNUHBI, a
TaKKe pecypcbl ANEKTPOHHO-OMBNNOTEYHbIX CUCTEM.

Onsa  pJocTXKeHUs NnaHupyemblX pe3ynbTaTtoB OOyYeHWs MCMNOSb3YKTCA MHTEPAKTUBHbLIE
nekuunn, rpynnosble ANCKYCCUM.

15. lMepeyeHb OCHOBHOW W [ONONHUTENLHOW nUTepaTypbl, PECypCOB WHTEpPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) oCHOBHas nuTtepartypa:
Ne n/n McTOYHUK
1 AradoHoB C.A. OObIKHOBEHHbIE AnddepeHUMarnbHble ypaBHEHUS: y4eb. noc. Ansi By3oB.- M.:
Axkagemus, 2008
Hemungoeny B.1. KpaTkuin Kypc BbiCLLEN MaTeMaTuKn: y4ebHoe nocobue ans By3oB / B.T1.

2 Hemunposny, B.A. Kygpssues.— M.: ACT: Actpensb, 2008
Omutpres B.W. Jlekumm no obbIkHOBEHHBIM AnddepeHUManbHbIM YpaBHEHMAM: y4eb. noc. ans
3 . o
BY30B.- 2-€ n3g.- M.: KHmkHbin [lom «YHuBepcuteT», 2008
4 Anbcronby J1.3. OuddepeHumanbHble ypaBHeHUS: y4eb.- 7-e n3g.- M.: UsgaTtenbcTteo JIKA,
2008

6) gononHuTenbHasa nNuTeparypa:
Ne n/n McTouHnK

5 OnTtumanbHoe ynpasnenue / 3.M. Nanees, M.U. 3enuknH, C.B. KoHsarvH n gp.; nog pea. H.M.
Ocwmonosckoro, B.M. Tuxomumposa.— M.: MLUHMO, 2008

B) MHOPMaLMOHHbIE 3NTeKTPOHHO-06pa3oBaTeNbHbIE PECYPCHI:

Ne n/n MCcTOYHUK
Eropos, A.N. Knaccudumkauma peweHnin OBbIKHOBEHHbIX AuddepeHumnanbHbIX ypaBHEHWUI
6 nepsoro nopsgka / A.W. Eropos. - Mocksa : ®uamatnut, 2013. - 108 c. : un. - bubnuorp.: c. 105.
- ISBN 978-5-9221-1489-9 ; To xe [OneKkTpoHHbI pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275303 (28.06.2018).
Enbuo, A.A. [OuddepeHumanbHble ypaBHeHus : y4dyebHoe nocobue / A.A. Enbuos,

T.A. EnbuoBa ; MwuHuctepcTtBO 06pasoBaHus K Hayku Poccuiickon ®epnepauun, Tomckui
"ocynapcTtBeHHbIN YHUBepcuteT Cuctem YnpasneHusa u PagunoanektpoHuku (TYCYP). - Tomck:

/ Onb KoHteHT, 2013. - 197 c. : vn. - bubnwmorp.: ¢.89-90. - ISBN 978-5-4332-0128-6 ; To xe
[BneKkTpoHHbIN pecypcl. - URL: http://biblioclub.ru/index.php?page=book&id=480606
(28.06.2018).

16. NepeyeHb y4eOHO-MeTOAMYECKOrO o6ecneyeHus Ans CamoCcTosATeNlbHON paboThbl
Ne n/n MICTOYHMK

1 MeToguyeckve maTepuarnsl No AUCLMNIVHE

> CamomneHko A.M. nddepeHumanbHble ypaBHeHUs: y4eb. noc. ons By3oB.- M.: Beicwas
wkona, 2006

17. WHdOpMaALMOHHbIE TEXHONOrMU, MUCNONb3yeMble ANnsa peanusauum y4yebHowm
OUCUMNNUHBLI, BKNO4Yasi nporpammHoe obecneyvyeHune, WMHGPOPMaALMOHHO-CNPABOYHbIE
cuctembl U npoceccmnoHanbHble 6a3bl JaHHbIX
Mpn peanu3aunmn QUCUUNIIMHBLI MTPUMEHSETCS CMELLaHHOE 0By4YeHne C NCNONb30BaAHNEM:
- OHNanH-KOHCYIbTaLnu,;
- mecceHmxepos (https://vk.com);
- 9JTIEKTPOHHOM NOYThI;
- canta kadeapbl €CTeCTBEHHOHAy4HbIX M 06Leobpa3oBaTenbHbIX OUCLUMNIIVHE
http://pmii.ru/pumk/uchebnyie-materialyi/ochnaya-forma-obucheniya/differentsialnyie-
uravneniya.html.
MporpammHoe obecneyveHue:



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4106&TERM=%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=275303
http://biblioclub.ru/index.php?page=book&id=480606
https://vk.com/
http://pmii.ru/pumk/uchebnyie-materialyi/ochnaya-forma-obucheniya/differentsialnyie-uravneniya.html
http://pmii.ru/pumk/uchebnyie-materialyi/ochnaya-forma-obucheniya/differentsialnyie-uravneniya.html

—Win10 (unn Win7), OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program
—Paint.NET

—Tux Paint

—Adobe Flash Player

MHdopmaumnoHHO-cnpaBoYHble CUCTEMbI U NpodecCcruoHanbHble 6a3bl AaHHbIX
—HayyHnas anektpoHHasa 6ubnuoTeka — http://www.scholar.ru/;

—®epepansHbl nopTtan Poccuinckoe obpasosaHue — http://www.edu.ru/;

—WHpopmaumoHHas cucrtema «EaunHoe

pecypcam» http://window.edu.ru/;

OKHO

AocTyna K

obpasoBaTtenbHbIM

—®depnepanbHbii LEHTP MHAOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru;

—Jlekumn  Begywmx npenogasaTenen By3oB Poccum B cBoBogHoM  gocTtyne
https://www.lektorium.tv/;
—OnNeKTPOHHO-bubnnoTeyHaa cuctema  «YHuBepcutetTckaa  6ubnuoteka  online»

http://biblioclub.ru/.

18. MaTepnanbHoO-TeXHU4YECKoe obecrneyeHne ANCLUMUNIIUHDI:
MynbTumeguiiHoe obopyaoBaHue (MPOEKTop, HOYTOYK UM CTaUMOHAPHLIN KOMMNbIOTEP, SKpaH).

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1.
pe3ynbTaTtoB 00y4YeHuA

I'Iepequb KOMMNEeTeHUMn ¢ YKasaHuemMm 3TanoB (bOpMVIpOBaHVIFl U nnaHuvpyembix

Koa v cogepxanue | lnaHnpyemble pesynbTaTtbl 00yyYeHus

OT1anbl opMmnpoBaHms

NPOEKTHOW N UccnegoBaTenbCKom
OeATenbHOCTLIO B NpoLiecce U3yyYeHus
OnddepeHumansHbIX ypaBHEHUN;

nopsigka

koMmneteHuun (unu | (NokasaTenu AOCTMKEHUS 3aA4aHHOro KoMneTeHumn (pasgensl $d0C*
ee yacTu) YPOBHSI OCBOEHMSI KOMMETEHLMN (Tembl) oUCUUNAWHBI (cpeactBa
nocpeacTsoM OOPMMPOBAHMS 3HAHUIA, U1 Moaynsa u ux OLEHMBaHWS)
YMEHUN, HaBbIKOB) HanMeHoBaHue)

3HaTb:
— CBA3b TEOPETUYECKNX OCHOB 1
TEXHOMOrMYECKMX NPUEMOB
anddepeHUnanbHOro NCHUCNEHUS C 1. OudbcbepenumanbHble
cofepxaHvem npenogaBaembix ypaBHeHMs! 1-ro
y4ebHbIX NpeameToB (MoHImus nopsiaka KoHTponbHas
dud)cpepeHuu%anoeo ypasHeHUsi 2. IndbepeHumansHble paboTta
rnepeozo rnopsioka,

rnoli-O1BHOCTb Ougt)d)epeHLl;)uaanoao ypasHeHUsi YPaBHEHWS 2-10 Tect

nopsigka

peanu3oBbIBaTh 8mopozo nopHOKal, 00HOPOOHbIE

obpasoBaTenbHble | YPAGHEHUS, NUHElHbIe ypagHeHUs,

APOrpamMMmbI Mo ypasHeHusi bepHynnu; memoOsi

y4eBHbIM peweHus c}ud)d)epeHuuaanb/x

npeameTam B ypasHeHul u m.@.).

COOTBETCTBMM C

TpeboBaHuAMM YMeTb:

06pasoBaTenbHbIX | _ craguTh nosHaBaTeNbHbIE LEnm

CTaHAapTos y4e6HOMN OeATensHOCTY; 1. DucbdepeHumanbHble T
— OCYLLECTBNATb CAMOKOHTPOSb U ypaBHeHus1 1-ro ect
CaMOOLIEHKY CBOUX Y4EOHbIX nopsigka KoMMNeKTbl
JOCTUKEHUN; 2. AnchdepeHuymnanbHbie

WHAMBMAOYaNbHbIX

— NPUMeHATb HaBblkn BnageHns UKT, ypaBHeHus 2-ro 3a7aHNIA
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MIMeTb HaBbIKM:
— 1ccnegoBaTenbCKON M MPOEKTHOM
[ESTENbHOCTY: 1. OudbdepeHumanbHbie KomMnnekTbl
— obuwenonb3oBatenbckon NKT- ypasHe+us 1-ro VIHAVBIRYATBHbIX
. nopsaka 3agaHunn
KOMMETEHTHOCTY;
— obuweneparornveckon NKT- 2. AudcpepeHumanshele
oow ) ypaBHEHNSA 2-ro
KOMMETEHTHOCTY; ) nopsiaKa TecThl
— npeameTHo-negarormyeckon NKT-
KOMMNETEHTHOCTMW.
3HaTb:
— TEeXHonormyeckme npuembl | 1. QuddepeHumanbHble TecTs!
onddepeHumansHoro MUCYUCIEHUS], | ypaBHeHUs 1-ro
nexawe B OCHOBe TMOCTPOeHMs | nopsaaka
pasnuyHbIX Modenei B 3KoHOMUKe, | 2. AnddepeHumanbHbie KOHTPONbHa
COLMONOrMK, 3KOHOMETpUKE W T.4. | YypaBHEHUs 2-ro 6
(pasnu4yHbie rnpuemsi peweHus | nopaaka pabora
oughhepeHyuarnbHbIX ypasHeHul);
YMeTb:
— MCMNONb30BaTb 3HaHME OCHOB
onddepeHumanbHbIX ypaBHEHU s
nepeeoga UHgopmauunm c
NnK-4 €CTECTBEHHOIO A3blka Ha A3blK
CNocobHOCTb MaTemMaTUKn 1 06paTHo;
NCnonb30BaThb — NPUMEHATb TEOPETMUYECKNE 3HAHUSA 1. [IncpchepeHLManbHbIe
BO3MOXXHOCTU no ancddepeHunanbHbIM YpaBHEHUSAM aBHEHVS 1-10 KomnnekTbl
obBpasoBaTtenbHol | B ONMCaHWM NPOLIECCOB U SABNEHUIA B ﬁgpﬂuka NMHAMBUAOYaNbHbIX
cpeapbl ons pasnuyHbIX 06NacTaX 3HaHUS; 2. [luchehepeHLManLHbIE 3agaHun
OOCTWXKEHUS — Mcnonb3oBaTb NpeuMyLLecTBa YDABHEHNS! 2-T0
FNINYHOCTHBIX, TEXHONOrM4YeCKnx NpnuemMoB ) nopsiIKa TecTbl
MeTanpeameTHblX | anddepeHunanbHbIX ypaBHEHUA MK
N NpeaMeTHbIX peLueHun 3aga4 obpasoBaTenbHON
pe3ynbTaTos obnactn «Martematuka n
obyyeHuns n nHdopmaTmka;
obecneyeHus — OCYLLECTBMATb MOMCK U 0THOp
kavecTBa y4ebHO- | MHpopmaLmn, HeobxoanmMon Ans
BOCMNUTaTENbHOMO | peLleHUst KOHKPETHOW 3a4a4uu;
npouecca Brnagets:
CpeAcTBamy — KOHCTPYKTMBHbLIMU YMEHUSIMM Kak
fpenoaaBaembIx OAHWUM M3 rMaBHbIX aCNeKToB
y4€BHbIX npodeccroHanbHON KynbTypbl
NpEAMETOB OyayLwero yuntena-npegmMeTHuKa;
— Matepuasnom onddepeHumanbHbIX 1. [nddepeHLmanbHbie
YpaBHEHUI Ha YPOBHE, NO3BOSIAOLLEM YPABHEHNS! 1-T0 KomnnekTbl
hopmynMpoBaTh 1 pellaTth 3agaqu, nopsiaKa MHAMBIAYATbHbIX
BO3HMKatoLLME B Xoae y4ebHom 2. [cbbepeHLManbHBIE 3agaHun
OEeATenbHOCTU MO NpenogaBaembiM
- ypaBHeHUs 2-ro
npeameTam, a Takke B NPaKkTU4EeCKon nopsika TecTbl
aedarenbHocTu, TpebytoLne
yrnyGneHHbIX NpodeccuoHanbHbIX
3HaHUI;
— HaBblkamu hopmanunsaumm
TeopeTU4ecKnX 1 NPUKNagHbIxX
npakTU4eckMx 3agau.
MpomexyTo4Has aTrecTauus — 3a4eT C OLleHKOMN Bonpocebl k 3a4eTy

19.2 OnucaHme KpuUTepueB U LUKarnbl OLEHMBAHUA KOMMETEeHLUMN (pe3ynbTaToB OOy4veHUs) npu
NpoMeXyTO4YHOW aTTecTauum

[nsa oueHuBaHWs pe3ynbTaToB OOyYeHWs Ha 3a4eTe C OLEHKOM WCMOMb3ylTCsa creaylolime
nokasatenu (3YHbl n3 19.1):



1) 3HaHMe y4eBGHOro maTtepuana v BrnageHue NOHATUIAHBIM annapatom AvddepeHumnanbHbIX

ypaBHEHUN;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;
3) yMeHuVe uUnmncTpupoBaTb OTBET NpuMepamu, dpaktaMu, JaHHbIMU HayYHbIX UCCNeoBaHUN;

4) YMEHNE MNMPUMEHATb TeOpeTU4eCkmne 3HaHnA ONAa pelleHnA NMpakTu4ecKnx 3agad B obnactu

AnddpepeHumarnbHbIX YpaBHEHUI, peLlaTh TUMOBbIE PaCYETHbIE 3aauu.
[na oueHnBaHMA pesynbTaToB O0y4eHUs Ha 3ayeTe C OLEHKOW mcnonb3yetcs 4-6annbHas

LKana: «OTIIMYHO», «XOpPOoLUOo», «yOOBITIETBOPUTEIIbHOY», «HEYOAOBNETBOPUTESIbHO».



CooTHoOLWeHWEe nokasaTeneun, Kputepues U LWKalbl OUeHBaHNA Pe3yibTaToB o6yqu|/|;|.

YpoBeHb
. cchopmmpoBaH LLikana oueHokK
KpuTepun oueHMBaHNS KoMNeTeHLNI
HOCTU
KOMMeTeHUun

Obyyarowuticsa e nonHoU mepe enadeem rnoHAMUUHbIM arrnapamom
OuppepeHyuarnbHbIX ypagHeHul, crnocobeH unmnocmpuposams
omeem npumepamu, hakmamu, OaHHbIMU Hay4HbIX uccriedosaHudl, lNosbiweHHbIL OmnuyHo
MPUMEHSIMb MmeopemuyYecKue 3HaHUs1 Ot peuweHUs murosbix ypOBEHb
pac4yémHbix 3adad u rnpakmu4yeckux 3adaHuli 6osiee 8bICOKO20 YPOBHS
crnoxHocmu 8 obriacmu dughghepeHuuabHbIX ypasHeHUU.
Obyyarowutics ernadeem rnoHAMUUHbLIM arnapamom
oughpepeHyuarnbHbIX ypasHeHul, criocobeH Unmocmpuposams
omeem npumepamu, ghakmamu, rMPUMEHSIMb MeoPemuYecKue 3HaHUs Ea308b/ii

npu peweHuU murnoebix pacyémHbix 3adad, doryckaem Xopouwo
He3HavyumesibHble OWUBKU MpuU peweHuU rnpakmu4yeckux 3adaHul yposeHe
boriee 8bICOKO20 YPOBHS CIIOXHOCMU 8 obriacmu
OuhpepeHyuarnbHbIX ypasHeHUU.

Obyuyarowutica enadeem yacmu4HO meopemu4yecKkuMu ocHogamu
OuppepeHyuarnbHbIX ypagHeHUl, hpacmeHmapHo criocobeH
uncmpuposame omeem npumepamu, ghakmamu, 8 pside criy4aes
3ampy0OHsiemcsi MPUMEeHSIMb meopemuyeckue 3HaHus npu peweHuu
murosbix pac4émHbix 3aday, He eceada criocobeH pewums
npakmuyeckue 3adaHusi 6osiee 8bICOKO20 yPOBHSI CITIOXKHOCMU 8
obnacmu dughgpepeHuuarnbHbIX ypasHeHUU.

Omeem Ha KOHMPOJIIbHO-U3MepPUMenbHbIlU Mamepuar He
coomeemcmeayem ritobbiM mpeM U3 NMepeyuc/ieHHbIX nokasamerned.
Obyyarowuticss deMoHcmpuUpyem ompbIi8OYHbIe, chpacMeHMapHbIe Heydosnemesopu-
3HaHusi, dorlyckaem 2pybble owubKu rpu peweHuU muroabixX meribHO
pac4yémHbix 3aday 1ubo He umeem ripedcmaessieHusi o criocobe ux
peuweHus.

lMopozoeniti Yoosnemsopu-
ypo8eHb meJibHO

19.3. TunoBble KOHTPOSMbHble 3afAaHUsi UNU MHble MaTepuanbl, Heobxoaumble ANA OLEHKMU
3HaHMW, YMEHWN, HaBbIKOB W (MNK) onbiTa [eATEeNbHOCTU, XapakTepusywuwme 3Tanbl
¢hopMmupoBaHUA KOMNEeTEeHLUN B NpoLecce 0CBOEHMA obpa3oBaTenibHOW NporpaMmmbl

19.3.1 lNMepeyeHb BOMPOCOB K 3a4€Ty C OLLEHKOM:

1 3apauun, npusogsaLme K noHATUIO AnddepeHLmManbHOro ypaBHeHus!.

2 OCHOBHble  MOHATMA  TeopuuM  OOBLIKHOBEHHbIX  AnddepeHUManbHbIX  ypaBHEHUN.
OuddepeHumnansHble ypaBHeHUs 1-ro nopaaka.

3 Teopema cyLecTBOBaHNA N €OUHCTBEHHOCTU peLleHns 3agadn Kowww.

4 [OndpdbepeHumanbHble ypaBHEHUS C pasaeneHHbIMU U pa3nensowmMMmmncs nepemMeHHbIMU.

5 JlvHenHble anddepeHumanbHble ypaBHEHUS NepBOro nopsaka.

6 OpaHopoaHble anddepeHumnanbHble YypaBHEHUS NEPBOro nopsaaka N ypaBHEHUs!, CBOASLLMECS
K OOHOPOOHbIM.

7 YpaBHeHue bepHynnu.

8 YpaBHeHuA B nomnHblx guddepeHunanax. HTerpupyowmm MHOXUTENb.

9 YpaBHeHus JlarpaHxa n Knepo.

10 AndpdepeHumanbHble YpaBHEHMS BbICLUMX NOPSAKOB, OCHOBHbIE NMOHATUS.

11 OndpdepeHumnansHble ypaBHeEHUsT BTOporo nopsigka. Obuwee u 4acTHoe pelwleHusi. 3agada
Kown.

12 AndbdepeHumnanbHble ypaBHEHNSI BTOPOro nopsaka, JONYyCKaoLWMe NOHWKEHME NopsaKa.

13 JInHenHble andppepeHumnanbHble ypaBHEHUS N-Fo NopsaKa.

14 IluHenHble ogHopoaHble AnddepeHumanbHble ypaBHEHUsT BTOpPOro nopsiaka. OnpegeneHuns u
obLwme ceoncTBa.

15 Onpegenutens BpoHckoro.

16 JInHenHble ogHopoaHble anddepeHumansHble YpaBHEHUS BTOPOro nopsaka ¢ NoCTOAHHbIMU
KoadppmumeHTamu.

17 Ctpyktypa  obuiero pelleHuns npwm Pas3fiMyHbIX  3HAYEeHMAX  AUCKPUMUHAHTA
XapaKkTepUCTUYECKOrO YpaBHEHWS.



18 IluHenHble HeogHopoAHble AuddepeHunanbHble ypaBHeHUs BToporo nopsaka. CTpykTtypa
o0LLero peLeHus.

19 MeToa Bapuaumm Npon3BoribHbIX NOCTOSHHbIX.

20 I'lnHenHble HeogHopoaHble  AudpdepeHumnansHble ypaBHeHus c NOCTOAHHbLIMM
koacppmumeHTamn. CTpykTypa obLLero peleHns.

21 HTerpupoBaHne JIMHENHbIX HEOAHOPOAHbLIX AuddepeHumnanbHbiX YpaBHEHUN BTOPOro
nopsifika ¢ NOCTOSAHHbLIMU KO3(hdULMEHTaMN 1 NPaBOM YaCTbIO crieumanbHOro Buaa:

19.3.2 NMepeyeHb NpakTUYECKUX 3agaHMN (NpuMepbl)
Tema 1. JuepghepeHyuanbHbie ypasHeHuUs1 1-20 nopsioka
3apanve 1. Haitu o6wmii uHterpan ypasHenna X-dx+y-dy =0,

3apgaHne 2. Pewutb auddepeHumanbHble YypaBHEHUsI C  pasdensiowyMucs NepemMeHHbIMU U
NpUBOASLLMECS K HAM:

1. (xy* +x)dx+(y—x"y)dy =0. 2.ytgx=y+a.

3.xy+y=y",y(1)=0,5. 4.e“’(1+%)=1.
o1+’
5.y =—2_ y(0)=1.
I+x

3apanve 3. Haittv o6wuit ukTerpan ypasHerus (x° — y°) - dx +2xy - dy =0

3aganue 4. Pewuntb ogHopoaHble anddepeHumnanbHble ypaBHEHNSA NEPBOro nopsaka u nNpmMBoasLmnecs
K HAM:

1. y':s\/EJrX. .2.xy':y1nz. 3.xyy’=y2+x2y'. 4. xdy — ydx = ydy .
y X

X

5.(y* =3x))dy +2xydx =0, y(0) =1,

3aganue 5. MNpounHTerpnpoBaTh NiMHenHoe anddepeHumansHoe ypaBHeHne

a) Y ———y=x"+1.6) y' +2xy =2x.
x +1

3agaHue 6. Hantun obuwue peweHnsa nnmn obuine nHtTerpansl NMHENHbIX AnddepeHumanbHbIX YpaBHEHUI
N NPUBOAALLNXCH K HUM YpaBHeHUI bepHynnu:

1.y =2y=e". 2.y +2xy =2xe ™. 3.y’+i+x2:0. 4.y'=%.
x+1 3x—y
3agaHue 7. MNMpounHTerpmpoBaTth AuddepeHumnansHoe ypaBHeHMe B NOMHbIX AuddepeHymnanax
(2x—3y)dx+ (2y —3x)dy =0.
3apanve 8. Pewmthb ypasHerne (x° —y)-dx+(x*y* +x)-dy=0.

3agaHve 9. MpoBepuTb, YTO [aHHble YpaBHEHMSA SABRAKTCA AnddepeHumnanbHbIMU YpaBHEHUSMU B
nonHbix AnddepeHumanax u HanTn nx obime peleHnsa nnmn obLme nHTerpansbi:

1. 2% —xyD)dx+ 2y —=x*y)dy=0. 2. (1+xJx*+ y)dx+(=1++/x* + y*)ydy =0.
3.e’dx+(xe’ —2y)dy=0. 4. 2xX°yy' +3x’y* +10=0.

Tema 1. JuepgpepeHyuanbHbie ypasgHeHUs1 2-20 nopsiOka
3agaHue 1. MNMpouHTerpmpoBaTth AnddepeHymnansHoe ypaBHeEHNE

y" =cosx—sin x.

3apaHue 2. Haiitn yactHoe peluenve ypasrerusi ¥ — (')’ + ¥ (y—1) =0, ynoenetsopsiowiee

HauanbHbiM yeriosusm:  y(0) =2, y'(0) =2.
3agaHve 3. Hauntu peweHns anddepeHumanbHbiX ypaBHEHUA, A0MYCKaOLWMUX NOHXEHUS nopsaka:
1. y"=x+sinx. 2.y =arctgx.



3.2xy" =y'. 4.yy"=2x(y")’,y(2)=2,y'(2)=0,5.
3apaHue 4. MpouHTerpuposaTh AnddepeHumansHoe ypasHere y” + 2y —3y =0, HaitTn yacTHoe
pelueHue, yaosnetsopsiowee ycnosusm y =2, y' =2 npu x=0.

3apanne 5. PewnTs ypasHerne y' —6y +25y=0.

3agaHue 6. PelwunTb nuHErHble OAHOPOAHble AnddepeHumanbHble YpaBHEHUS BTOPOro nopsigka c
NOCTOSAHHBbIMUK KO3 MLMEHTaMN:

1.y"=10y"+ 21y =0. 2.y"=16y'+64y=0.
3.y"=81y=0. 4.y"+10y"+25y=0.
3ananue 7. MpounHTerpuposath ypasHeHue V' +4y +20y =34e™".

3apanve 8. HaitTn obuwiee pewenme ypasHeHna y' —2y' + y=x—4.

3aganue 9. PelwunTb nuHerHble HeogHopoaHble anddepeHumanbHble YpaBHEHUS BTOPOro nopsigka c
NOCTOAHHBIMU KO3IhPULMEHTAMMU:

1.y"=3y' =x"+x. 2.y" =3y =xe".
3.y" =3y =cos3x. 4. " +4y=e"cosx.

19.3.3 TecTOoBbIe 3agaHuA
TecTbl no gucumnnuHe «AuddepeHumnanbHble ypaBHEHUA»

BapuaHT 1
x+y
XYy

. YpaBHeHMeM B nosHbIx guddepeHumanax,

. YpaBHeHueM C pasgensiowmmMmmncs nepemMeHHbIMU,

. YpaBHeHvem BepHynnu,
. OgHopoAHbIM ypaBHeHMeM 1-ro nopsiaka.

O6luee peluerne auddepeHumansHoro ypasHenna Y — y =0 uveer sua;

(G +Cyx)e™,

. Csinx+C,cosx,

. Ce* +C,e™,

. Ce"+Ce .

Ob6uiee pelueHne anddepeHumansHoro ypasHeHna V' —4y' +5y =0 uveert sua;
. Ce* +Ce”,

. ¥ (Csinx + C,cosx),

. ¢"(C,sin2x+C,cos2x),

(C +Cyx)e™.

YacTHoe pelleHre anddepeHumnansHOro ypaBHeHu s y' — y=¢€" vmeerT BuA:

!
1. QuddepeHumanbHoe ypaBHeHne y = sABnaeTCs:

X

xe",

2xe”,

x’e",

Ce".

XapakTepucTuyeckoe ypasHeHne amddepeHumansHoro ypasHerns y" —5y +6y =0
NMeeT BUA;

OO0 W>» A 0O O WP OO0 ®>DNOOD>

o



ObITh:

A k> +5k=0,
B. k> —5k—-6=0,
C. k*—5k+6=0,
D. k> +6k=0.
6. dnddepeHumansHoe ypaBHeHme (xy + x)dx — yzdy =0 asnseTtcs:
A. YpaBHeHuem bepHynnu,
B. YpaBHeHunem Knepo,
C. OgHopoaHbIM anddepeHumanbHbIM ypaBHEHNEM 1-r0 Nopsiaka,
D. YpaBHeHueM C pasgensaowmmmncsa nepemMeHHbIMI.
dx
—=2x+y
7. Onsa cuctemol J XapakTepuCcTnyeckoe ypaBHeHne nmeeT Bna;
D xq 2y
dt
A A’ +4x+5=0,
B. > —4x+3=0,
C. 41> -1=0,
D. A*+44+3=0.
d’ d
8 Y Y

O6bLwee pelwweHne anddepeHUmanbHOro ypaBHeHUs 7 + 4d_ +4y =0 umeet Bua;
X X

A. Ce " +C,xe™,

B. (C,+Cyx)e™,

C. (G +C,x)e™,

D. Ce™ +C,e™".

9. ndpdepeHumansHoe ypaBHeHme (x + 1) tg xdt + (t + l)tg tdx =0 sBnsaetcs:
A

B

C

D

. YpaBHeHneM C pasgerieHHbIMU NepeMeHHbIMI,

. YpaBHeHueM bepHynnu,

. YpaBHeHMEeM C pa3gendaommMmnucs nepeMeHHbIMU,

. JInHenHbIM anddepeHumaneHbiM ypaBHeHeM 1-ro nopsiaka.

10. [ns guddepeHumansHoro ypasHeHus y" + 4y' + 4y =¢e" HavanbHble yCroBust MOryT

A y(0)=2,y'(0)=—4,
B. y(1)=1,y'(0)=2,
C. y(O) =—1, y'(l) =3,
D. y(-1)=0,y'(0)=1.
dx,
—L=1x,
11. [nsa cuctemsl di XapaKkTepucTnyeckoe ypaBHeHNe nmeeT BuUA;
s R
dt :
A A’ -1=0,
B. *+1=0,

c. (A-1)" =0,



D. > +A=0.

, Yy ,lnx
12. AdvnddepeHumansHoe ypaBHeHne y +-— =y —— qABnseTcs:

X X
A. YpaBHeHneM C pasgensaowmmMmcs nepemMeHHbIMK,
B. YpaBHeHnem bepHynnn,
C. OgHopoaHbIM anddepeHumanbHbIM ypaBHEHNEM 1-r0 Nopsiaka,
D. YpaBHeHuem B nonHbIx gudpdepeHuynanax.

y+1

13. Obuwee peleHne anddepeHUnanbHOro ypaBHEHNS y' =

A y=+2x-1,

B. y+1=3y2x—1,

C. y=CJ/2x—-1-1,

D. y=4x-3+C.

14.  O6uwee pelueHne addepeHumnansHoro ypasHerus y" —5y —6y =0 uveert Bua;
A. Ce* +Ce™,

B. Ce " +C,e™,

C. Ce " +C,e™,

D. Cie* +C,e®™.

15 OuddepeHumnansHoe ypaBHeEHNe xy' + xzy =1 asnsetca:

A. YpaBHeHneM B NosnHbix guddepeHumanax,
B. YpaBHeHMeM C pa3gensiowmmmnca nepeMeHHbIMN,
C.

nMmeeT Bna.
2x—

YpaBHeHuem bepHynnu,

D. OgHopoaHbIM ypaBHEHWEM 1-ro nopsiaka.
BapuaHT 2
Y y .
1. OuddepeHumanbHoe ypaBHeHne y = — + g~ aBnseTtcs:
X X

. YpaBHeHueM B nonHbix gnddepeHumnanax,

. YpaBHeHneM C pa3gensowmMmncs nepeMeHHbIMu,
. YpaBHeHveM bepHynnu,

. OgHopoaHbIM ypaBHeHneM 1-ro nopsgka.

Ob6uiee peluenre anddepeHumansHoro ypasHenus y' + 2y =0 nmeert sua;
. Ce* +Ce’,
. Csin2x+C, cos2x,
(C +Cx)e™,
. C+Ce™.
Ob6Lee peluenne anddepeHumansHoro ypasHeHna Y —6y +10y =0 umeer supa;
. Ce™ +Cyet,
. e (C cosx+C,sinx),
. ¢"(C,sin3x+C, cos3x),
. Ce " +Ce™.

YacTHoe pelueHre anddepeHUnansHOro ypaBHeHu s y' +y=2e " nmeer Bua:
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A 2xe ",
B. 3xe ",
C. x’e",
D. Ce™™.
5. Xapakrepuctnyeckoe ypaBHeHve andepeHumnansHoro ypaBHeHus y" +9y =0 umeer Bua;:
A k*+9k =0,
B. k> +2k+1=0,
C. k> +9=0,
D. k> +9k —1=0.
6. OndbdepeHumanbHoe ypaBHeHWE Sin X Cos ydy — sin” ydx =0 siBnsieTcs:
A. YpaBHeHnem Knepo,
B. YpaBHeHnem bepHynnn,
C. AnddepeHumansHbIM ypaBHeHMEM 1-ro nopsiaka,
D. YpaBHeHueM c pasgensaiowmMmmncsa nepeMeHHbIMI.
dx
d_ =X+ 2y
7. Onsa cuctemsl t XapakTepuCTUYecKoe ypaBHEHNE NMeeT Bua;
dy
——=x-2y
dt
A A’ +41-1=0,
B. A7 +1-4=0,
C. A’ —4=0,
D.A*=1-4=0
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O6Lee pelueHne g depeHLmanbHOro ypaBHeHUs d—f + y =0 nmeer Bua:
X

©

. (C1 + sz)sinx,
. C,cosx+C,sinx,
(G, +Cyx)cosx,
.Ce" +Ce™
OudbdbepeHumansHoe ypaBHeHe (x2 + x)dt + (tz + t)dx =0 asnseTcs:

. YpaBHeHneM ¢ pasgerieHHbIMY NepeMeHHbIMY,

. OgHopoaHbiM auddpepeHumnansbHbeiM ypaBHeHUeM 1-ro nopsgka,
. YpaBHeHMEM C pa3gensaomMMmnucs nepeMeHHbIMU,

. YpaBHeHueM bepHynnu.

0. [ns onddepeHumansHoro ypasHeHus y" + 4y' + 5y =1 HavarnbHble ycrosusi MoryT
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11. Ons cuctemsbl | dt XapaKkTepuCcTUYeCcKoe ypaBHeHNe UMeeT BUA;:
dx,
—_—— xl
dt

A A +21=0,

B. A—1=0,

C. A*—-1=0,

2
D. (A-1)"=0.
12. OuddepeHumnansHoe ypaBHeHUe y' 2 = 2)63)74 ABnseTcs:
X

A. YpaBHeHneM C pasgensaowmmMmcs NnepemMeHHbIMU,

B. YpaBHeHnem BepHynnu,

C. OgHopoaHbiM auddepeHumanbHbiM ypaBHeHEM 1-ro nopsaka,
D. YpaBHeHuem B nonHbIx gudpdepeHuynanax.

13.

A y=
B. y=
C. y=
D. y—

14.
nveet BUA:

Obwee pelweHne anddpepeHUnanbHOro ypaBHEHNS Q = y=3 nmeeT BUA:
dx x+4

Cx+3C,

x+4+3C,

C(x+4)+3,

3=x+4.

XapakTepucTuyeckoe ypasHeHne anddepeHumnansHoro ypasHenns v +2y + y=0

A n*+2n—-1=0,
B. n”” +2n+1=0,

c.n*—1=0,
D. n* +1=0.
, 2x-—
15. [dnddepeHumnansHoe ypaBHeHne y = ABnsAeTCs:
xX+2y

A. YpaBHeHMeM B NonHbix auddepeHumanax,

B. YpaBHeHMeM C pa3gensiowmmmnca nepeMeHHbIMN,
C. YpaBHeHneMm bepHynnu,

D. OgHopoaHbIM ypaBHEHWEM 1-ro nopsiaka.

Kputepumn oueHku:

OLEeHKa «OTIINYHO» BbICTABNSAETCA CTYAEHTY, €Cnun nNpaBuIibHO BbiNonHeHO 6onee 90%
3aaHui;

OLeHKa «XOPOLUO» BbICTABMSETCA CTYAEHTY, €Cnu NpaBuNbHO BbINONHEHO Gonee 70%
3aJaHui;

OLIeHKa «yAOBNEeTBOPUTENbLHO» BbICTABMNSAETCA CTYAEHTY, €CNU NPaBUIIbHO BbINOTHEHO
oonee 50% 3agaHui;

OUeHKa «HeyaoOBNeTBOPUTENbHO» BbLICTABMAETCA CTYAEHTY, €eCcnv npaBWilbHO
BblNnosiHeHo MeHee 50% 3agaHui.

19.3.4 MNMepeyeHb 3apaHn ANl KOHTPOSbHbLIX paboT

BapuaHT 1

1. Hantm 4acTHble peweHus auddepeHumanbHbIX YpaBHEHUM C  pasgensiowmmmncs

nepemMeHHbIMU:



a) (x+3Mdy—(y+2)dr =0, y2)=3; 6) y+2y+4=0, y0)=5 8 L-L y1y=2.

EZx

2. HanTu yacTHble pelueHust OQHOPOAHbIX AnddepeHumnanbHbIX YpaBHEHUI BTOPOro Nopsaka:
a) y'+y-6y=0, y(0)=3, y'(0)=1; 6) y'—6y+9y =0, y(0)=1, y'(0)=1;
B) y'=12x—-2, y() =4, y'(1)=2.

3. Hantm yacTHoe pelleHMe HeoOHOPOAHOro AudepeHLMansLHOrO YpaBHEHUA BTOPOro

nopsaka: a) y'—6y+8y =3x> +2x+1, y(0)=0, y'(0)=1; 6) y"+y=23sinx, y(0)=0, y'(%)zo.

KpuTepumn oueHKku:

OLeHKa «OT/IMYHO» BbICTABNSAETCA CTYAEHTY, ecnvn npaBuinbHO BbinonHeHO Gonee 90%
3a4aHun;

OLeHKa «XOPOLUO» BbICTABMSETCA CTYAEHTY, €Cnu NpaBufbHO BbINONHEHO Gonee 70%
3agaHui;

OoLUeHKa «yAoBNeTBOPUTENbHO» BbICTABMNSETCS CTYAEHTY, €Cnv NpaBuiibHO BbIMOMHEHO
oonee 50% 3agaHui;

OLUeHKa «HeyaoOBJIeTBOPUTENIbHO» BbICTABMAETCA CTYAEHTY, €eCcnv npaBWibHO
BblnosiHeHo meHee 50% 3agaHuin.

19.3.5 Tembl KypcoBbIX paboT
He npeaycmoTpeHbl

19.3.6 Tembl pecepaToB U foKnanoB
He npeaycmoTpeHbl

19.3.7 KomnnekT nHaMBuAayanbHbIX 3agaHun (npumepsbl)

1.
1
2
3
4

—

MHoMBuayanbHoe AomallHee 3agaHue

1. AudhbepeHumanbHble ypaBHEHUSA NepBOro nopsaka

HaiiTn yacTHble pelLeHns ypaBHEHUI, YA0BNETBOPSOLNE HAaYanbHbIM YCINOBUSIM:

2y'Jx=y y,=1npn x,=4

v =Q2y+1)ctgx v, =0,5 npn x, =x/4

x*y'+y> =0 Yo=1npn x,=-1

(I+e")yy'=e" o =1 npn x, =0
HanTn obLiee pelleHne;

xy'—=y=0 2 xy'+y=0

w+x=0 4 X’y +y=0

2. JluHenHble ypaBHEHUS.
Hantu o6wee peweHne ypaBHeHUN.

y-y=e' 2 y=x+y
Y+xly=x 4 xy'+y=3

B npumepax pewunTb ypaBHeHUsA BepHynnu.
y'_x-l,-yz—xy2 2 y!_xyz_y3e—x2
y+y=xy’ 4 y=xy'—xy

3. OAudbdpepeHumanbHble ypaBHEHUSA BTOpPOro nopsaaka



N

1 V' =6y +8y=e" +e** y'=2y'+y=3e" +x+1

3 y"+y=x+2€x 4 yﬂ_3yr+2y:€3x(x2+x)

Kputepun oueHku:

- OLEeHKa «OTNMYHO» BbLICTABMNAETCS CTyAEHTY, eCnv NpaBunbHO BbinonHeHo 6onee 90%
3a4aHun;

- OLEeHKa «XOpOoLUO» BbICTABMNSAETCS CTYAEHTY, ecnn npaBuibHO BbinonHeHo Gonee 70%
3a4aHun;

- OLEeHKa «yAOBNeTBOPUTENIbHO» BbICTaBIIAETCA CTYAEHTY, €CNN NPaBUSIbHO BbINOMTHEHO
oonee 50% 3agaHuii;

- OueHKa «HeyAoOBIeTBOPUTENIbHO» BbICTABMSAETCS CTYAEHTY, €Cnu  MpaBuIlbHO
BbINonHeHo meHee 50% 3agaHun.

19.4. MeTogu4yeckme martepuanbl, onpegensmwowme npoueaypbl OLUEHMBAHUA 3HAHWUN, YMEHUW,
HaBbIKOB U (UNX) ONbITa AEATEeNIbHOCTU, XapaKTepuU3yroLwmux 3Tanbl hopMUpoBaHUA KOMNETEeHLMN

OueHKa 3HaHUIN, YMEHWUN N HABbIKOB, XapakTepuaytoLast aTanbl GopMMpoBaHMA KOMNETEHLNIA B
pamKax W3y4yeHus OUCUMMAMHBI OCYLLEeCTBMASETCA B XO4e TeKkywen W NpoMeXyTOYHOM
aTtTecTaummn.

TeKkyLWnn KOHTPOSIb yCneBaeMoCTU MPOBOAUTCA B COOTBETCTBUM C [lonoXeHnem O Tekylieun
aTTectauyum obyyawwmxcs no nporpamMmmamMm  Bbiclwlero obpasoBaHust  BopoHexckoro
rocygapCTBEHHOro yHuBepcuteTa. Tekywmin KOHTPOSb ycneBaeMoCTU NpoBOaUTCA B (hopmax:
poHMarsnbHbIX OMPOCO8, KOHMPOIbHbIX pabom, uHOusudyasibHbIX 3adaHull, mecmuposaHUue.
Kputepun oueHnBaHnsa npyBeaeHb! Bbille.

[MpomexyTodHaa atTecTaumsi NPoOBOAMTCA B COOTBETCTBUM C [1ONOXEHMEM O NMPOMEXYTOYHOM
aTTecTauum obyyarLmxcs No nporpammMam BbicLero obpasoBaHus.
KOHTpONbHO-U3MepuTesibHble MaTtepuasnbl NPOMEXYTOYHOM aTTecTauun BKNYawT B cebs
TeopeTudeckMe BOMPOCHl, MO3BOSISIOWNE OUEHUTb YPOBEHb MOSMyYEHHbIX 3HaHUA ¢
npakTu4yeckoe 3agdaHuve, Mno3BOSALEe OUEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHMBaHUN UNCMONb3YTCA KONMMYECTBEHHbIe LKanbl OueHOK. KpuTepum oueHnBaHus
npuBeaeHb! BbiLLe.



