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1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKMU:

44.03.05 MNMeparornyeckoe obpasoBaHune (C ABYMS NPOOUNISMU NOLTOTOBKN)

2. Mpodunu noaroToBKU:

MaTtemaTtuka. IHdopmaTmka n nHdopMaLnoHHbIE TEXHOOMMN B 06pa3oBaHuN.
3. KBanudukauma BbinyckHuKa: 6akanasp
4. dopma o6y4eHus: oyHas

5. Kadegpa, oTBevawlwas 3a peanusaumio AOAUCUMUNIIUHBLI: €CTECTBEHHOHAYYHbIX U

obLeobpasoBaTenbHbIX ANCLUNINH
6. CoctaButenb nporpammbl: B.Y. LLlapynos, AOKTOP TEXHUYECKUX HAYK, AOLEHT

7. PexomeHpoBaHa: Hay4yHO-meTogumyeckum coBetom Punmana (npotokonn Ne 1 oT
31.08.2018r.)

8. YuebHbIn rog: 2020-2021 CemecTp: 6



9.llenn n 3apayum y4e6HON ANCLIMNIIUHDI:

LUenbto  y4yebHoOM  gucuumnnuubl  «[uddepeHumnanbHble  ypaBHEHUS»  ABMsSieTCs
hopMMpoBaHME CUCTEMATMU3MPOBAHHBIX 3HAHMN B 06NacTn MateMaTMyeckoro MogenMpoBaHns
NpakTUYecKnx 3agay n UX pelleHne Ha OCHOBE KITaCcCU4eCKMX MeTOdO0B U MPUEMOB peLleHUs
anddepeHumanbHbIX YpaBHEHUN.

3apauv y4e6HOM AUCLMNNIUHDI:

- chopmmpoBaTb npeacTaBneHne o6 OCHOBHLIX MOHATUSAX Teopun OObLIKHOBEHHbIX
AnddepeHLmanbHbIX YpaBHEHUA, O MaTeMaTUYECKOM annapaTe, NPUMEHAEMOM NPU peLleHnn
anddepeHumanbHbIX YpaBHEHUN;

— nokasaTtb cdpepy npumeHeHus anddepeHumanbHbIX ypaBHEHWUM;

- BblpaboTaTb CNOCOGHOCTM MCMNOSb30BaHNA MaTeMaTUYECKON N MeToabl AN NOHUMaHUSA
€CTECTBEHHOHAY4YHOW KapTUHbI Mupa.

10. MecTO y4yeb6HOM ANCLUUNINUHBLI B CTPYKTYpe obpa3oBaTesibHOWU NporpamMmbl:
OucumnnuHa «dnddepeHumanbHble ypaBHeHUs» BXoanT B 6mok b1 «ducunnnuHel (Mogynm)»
n aBnseTca obasaTenbHON AUCUMNIMHOM BapuaTUBHOM YacTu obpasoBaTeribHOM NporpamMmbl.
Ona mn3ydeHna gncumnnuHel TpebyeTca ocBoeHune KkypcoB «MaTtematvka» unm «ONeMeHTbI
AnddepeHumanbHOro ucducneHnay un «BBeoeHne B MaTemMaTMyeCcKUM aHanuad»  unm
«OnNeMeHTbl MHTErpanbHOro UcCHUCNeHus», «AneMeHTapHas maTeMaTtuka», «MaTtematuyeckni
aHanun3y, «JluHenHas anrebpar». [OucumnnuHa sBnseTCa NpeawecTBYOWEN ONs KYypCoB
«OCcHOBbI TEOPETUYECKON PUINKNY», « DNEKTPOTEXHUKA U pagnoTEXHMKa» 1 Op.

Ycnosus peanusauum  aucumnnuHel gna vy ¢ OB3  onpepgensilotca  0CoOBEHHOCTAMMU
BOCMpUATMS  yd4ebHOM uHoOpMauMm n C  Yy4eTOM MHAMBUAYANbHbIX MNCUXOU3NYECKNX
ocobeHHoCcTeN.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuUnNnuHe/MoAaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLMSAMU BbINYCKHUKOB):

KomneTteHuus
MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
Kop, HasBaHue

3HaeT (MmMeeT nNpeacTaBneHne): CBA3b TEOPETUYECKMX OCHOB U
TexHonormyecknx npuémon anddepeHLmnanbHOro NCHUCNEHNs C
cofepXxaHvem npenogaBaembix y4ebHbIX NPeaMeToB (MoHaImus
OugpepeHyuanbHO20 ypagHeHUs nepeozo nopsioka,
OugppepeHyuanbHo20 ypagHeHUs1 8mopo2o nopsidka, 00HOPOOHbIe
ypasHeHus, fuHeliHble ypasHeHUs, ypasHeHuUs bepHynnu; memoodsi
pelweHus dugghepeHyuanbHbIX ypasHeHul u m.o.).

rOTOBHOCTb peann3oBbiBaTb ymeeT:

o6pa3OBaTeanb|e nporpaMmbl — CTaBWUTb NO3HaBAaTEJIbHbIE LIENN y‘-le6HOl7I OeATEeNIbHOCTU;

MK-1 no y4yebHbIM NpegMeTam B — OCYLLECTBNATb CAMOKOHTPOSb Y CAMOOLLEHKY CBOUX Y4EOHbIX
COOTBETCTBUM C TpeboBaHNAMM | AOCTUXKEHWIA,
obpasoBaTternbHbIX CTaHAapTOB | — NPUMEHATb HaBblku BriageHns VKT, npoekTHom 1

nccnenoBaTenbCKON AeSATENbHOCTBIO B MPOLecce M3yyYeHust
anddepeHymnansbHbIX ypaBHEHNIA;

Bnapeet (MMeeT HaBbIKK):

— nccnenoBaTenbCKon U NPOEKTHON AEATENbHOCTY;
— obuwenonb3oBaTtenbckon MKT-koMneTeHTHOCTH;

— obweneparornyeckon MKT-koMneTeHTHOCTY;

— npeameTHo-negarormdeckon MKT-KOMNETEHTHOCTM.

CnocobHOCTb UCMONb30BaThL
BO3MOXHOCTU
obpasoBaTtenbHol cpeabl ans
OOCTWDKEHNS NTIMYHOCTHBIX,
mMeTanpeameTHbIX 1
NpeaMeTHbIX Pe3ynbLTaToB

3HaerT:
— TexHomnornyeckne npuembl  AMddEPEHLMANBHONO  NCHUCTIEHUS,
nexaiime B OCHOBE MOCTPOEHMST PasfnNyHbIX MOLENEeN B 3KOHOMMKE,
COLMONOrMM, 3KOHOMETpUKE W T.O. (pasfiuyHbie MpuemMb! PeweHust
OugppepeHyuarnbHbIX ypagHeHul);

MK-4




00y4eHus n obecneyeHust
kayecTtBa y4ebHo-
BOCMUTATENbHOIO npouecca
cpencTBaMu npenogaBaemblx
y4ebHbIX NpeamMeToB

ymMmeerT:

— MCMNOSb30BaTh 3HaHME OCHOB AndddrepeHLUmanbHbIX ypaBHEHUIN AN
nepesofa UH(OpPMaLIUN C eCTECTBEHHOIO A3blka Ha A3blK MaTEMaTUKK
n o6paTHo;

— NPUMEHATb TeopeTMYECKNe 3HaHUsA No anddepeHumnansHbIM
YPaBHEHUSIM B OMMCaHUN NPOLLECCOB U SIBNEHWI B PA3NNYHbIX
obnacTsx 3HaHus;

— UCMNonb30BaTh NPEUMYLLIECTBA TEXHOIOMMYECKMX NPUEMOB
anddepeHumnansbHbIX ypaBHEHUA NPy peLleHmn 3agad
obpasoBaTtenbHon obnactn «MatemaTtuka u uHcpopmaTtumkay;

— OCYLLECTBMATb NOMCK U 0T6op nHopmaLmm, Heobxogumon ang
peLleHnst KOHKPETHOM 3adauu;

BnageeT:

— KOHCTPYKTMBHbLIMU YMEHUSIMM KaK OAHMM M3 IMaBHbIX acnekToB
npodeccuoHanbHONM KynbTypbl OyayLero yuntens-npeaMeTHrKa;

— MaTtepuanom andgepeHLnansHbIX YypaBHEHUA Ha YPOBHE,
No3BOnALLIEM POPMYNMPOBATL U peLlaTb 3aayn, BO3HUKaOL e B
xofe y4ebHon AesaTensHOCTH No NpenogaBaeMbiM NpeaMeTam, a
TakKe B MPaKTU4eCKon AesaTenbHOCTU, Tpebytowme yrnybneHHbIx
npodeccnoHarnbHbIX 3HaHWUI;

— HaBblkamu bopmanmnaaLnn TeEoPETUYECKMX U NPUKNaZHbIX
NpakTU4YeckMx 3agav.

12. O6bemM AUCUUNNUHBbI B 3a4eTHbIX eanHuuax/vyac. — 3/108.
dopma NpoMeXXyTOYHOM aTTecTauum 3a4eT C OLEHKOMN.

13. Buabl yue6HoMn paboThbl

TpygoeMkocTb (4achl)
Bupa y4ebHoit paboThi Beero Mo cemecTpam
6 cem.
KoHTakTHas pabota, B TOM yucre: 40 40
nekuumn 20 20
npakTnyeckme 3aHATUA 20 20
CamocTosiTenbHasa pabota 68 68
dopMa NpoMEXYTOYHOW aTTecTauum 0 0
(3a4em c oyeHkol — 0 yac.)
WToro: 108 108

13.1. CopepxaHue QUCLMUNIUHBI

HanmeHoBaHue pasgena
OUCUUNIUHBI

Ne n/n CogaepxaHue pasgena gUCLMNInHbI

1. Nekuun

1.1 OndepeHuymnansHble 3agaun, npysogdaLme K NoHATUIO AnddpepeHLmansHOro
ypaBHeHus 1-ro nopsigka ypaBHeHnsA. OCHOBHbIE MOHATUSA TEOPUM OOBLIKHOBEHHbIX
anddepeHumnanbHbIX ypaBHeHW 1-ro nopsgka. Teopema
CyLLeCTBOBaHWSA N €AMHCTBEHHOCTM peLleHns 3agayun Kown.
OundpdepeHumnansHble ypaBHeHUS 1-ro nopsaka ¢ pasgeneHHbIMU 1
pasgensaowmnmMmcsa nepemMeHHbIMN. JInHenHble auddepeHumanbHble
ypaBHeHus 1-ro nopsagka. Metopg Jlarpanxa. Metoa Bapuauum
NPON3BOSIbHbIX MOCTOSAHHBIX. YpaBHeHue bepHynnu. OgHopoaHble
anddepeHumnansHble ypaBHeEHUS. YpaBHEHNUS B NMOMHbIX
andpdepeHumnanax.

1.2 OnddepeHymnansHblie OnddepeHumanbHble ypaBHeHus 2-ro nopsigka. OCHOBHbIE
ypaBHeHus 2-ro nopsgka noHaTusa. 3agava Kowwu. AnddepeHunanbHble ypaBHEHMS 2-T0
nopsgka, gonyckawwme noHmwkeHne nopsgka.  JIMHenHoble
oAHopoaHble anddepeHunanbHble ypaBHEHUSA 2-ro nopsaaka ¢
NOCTOSIHHLIMW KO3dhdhuumeHTamn. PelleHne ypaBHEHWS B crnyyvae




OENCTBUTESbHBIX U KOMMIEKCHBIX KOPHEN XapakTepUCTUYECKOro
ypaBHeHu4. JInHenHble HeogHOPOAHbIe AnddepeHumanbHble
ypaBHEHNA 2-ro nopsiaka C NOCTOSAHHLIMU KO3huumeHTamu,
PelueHune ypaBHeHMI C NpaBoOWv YaCcTbIO cneumansHoro Buaa.
2. MpaKkTnyeckmne 3aHATUA
21 OundepeHumnansHble OundpdepeHumnansHble ypaBHeHMS 1-ro nopsaka ¢ pasgeneHHbIMU 1
ypaBHeHus 1-ro nopsagka pasgensowmMmmncsa nepeMeHHbIMIU. JInHenHble auddepeHLmanbHble
ypaBHeHus 1-ro nopsagka. Metopg Jlarpanxa. Metoa Bapuauum
NPON3BOSIbHBIX MOCTOSAHHBIX. YpaBHeHue bepHynnu. OgHopoaHbie
anddepeHunansHble ypaBHEHUS. YpaBHEHUS B NMOSMHbIX

andpdepeHumnanax.
2.2 OudpdepeHumanbHbie OunddepeHunanbHble ypaBHeHMS 2-ro nopsigka. 3agada Koww.
ypaBHEHWA 2-ro nopsiaka OudbdepeHumaneHble ypaBHEHUS 2-ro Nopsigka, Aonyckarowme

noHmkeHne nopsgka. JlInHeriHble ogHOpoAHbIE
anddepeHumanbHble ypaBHEHUS 2-ro Nopsiika C MOCTOAHHBIMU
KoathdmumeHTammn. PelLeHne ypaBHeHUs B criydae
OENCTBUTENbHbIX N KOMMIIEKCHBIX KOPHEN XapaKTepPUCTUYECKOrO
ypaBHeHus. JInHenHble HeogHOpoaHble AnddepeHUmnansHble
ypaBHeHus 2-ro nopsgka ¢ NoCTOAHHbIMU KO3dhpuLMeHTaMu.
PelueHune ypaBHeHMI C NpaBoO YacTbIO cneunansHoro Buaa.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHve TeMbl Buae! saHsTit (4acos)

- CamocTosiTenbHas
n/n (pasgena) oucumnnmHbl Jlekummn | MNpaktnueckne | JlabopatopHble paGoTa Bcero
" OnddepeHunanbHble 10 10 0 32 52

" | ypaBHeHus 1-ro nopsaka
> OnddepeHumanbHble 10 10 0 36 56

" | ypaBHeHMs 2-ro nopsagka

3ayeT ¢ oueHKon 0
Wroro: 20 | 20 | 0 | 68 108

14. MeToan4yeckue ykaszaH1A Ans ody4arowmxca no 0CBOEHUIO AUCLUMNSTUHDbI

Mpuctynas K undyyeHuto y4ebHOM OMCUMNMHBI, LenecoobpasHo 03HAKOMUTBLCA C y4ebHOoM
nporpaMmmon ANCUMNANHBI, 3NEKTPOHHbLIN BapnaHT KOTOPOW pa3MeLLéH Ha cante b BIY.
3HaHMe OCHOBHbIX MOJSIOXEHUN, OTPaXeHHbIX B paboyen nporpamme OUCUMMMAWHBLI, MOMOXET
o0y4alLWmnmMca OpMeHTUPOBATLCA B M3ydaeMOM Kypce, OCO3HaBaTb MECTO M pofib U3ydaemMom
ANCUMNIMHBI B NOArOTOBKEe OyayLlero BbIMyCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUM C
TpebOoBaHNAMMU, 3aNOXKEHHBIMWU B MpOrpaMmme.

OCHOBHbIMM (hOpMaMM KOHTaKTHOW paboTbl NO ANCLMNIIMHE ABRSIOTCS NEKUUN U NpakTudeckne
3aHATUSA, MNoceLleHne KoTopbix 06s3aTenbHO Ans BCeX CTyAeHTOB (Kpome CTyOeHTOB,
oby4aroLmxca No NHAMBMAYyanLHOMY NnaHy).

lMoaroTtoBKa K NPaKTUYECKUM 3aHATUAM BeOEeTCs Ha OCHOBE MITAaHOB MPAKTUYECKUX 3aHATUNA,
KOTOpble pa3MelleHbl Ha canTe dunmana. B xoge noarotoBKM K NPaKTUYECKUM 3aHATUAM
HeobXxo4MMO M3y4nTb B COOTBETCTBMM C BOMPOCaMu AN MOBTOPEHMS KOHCMEKTbl NEKUMH,
OCHOBHYIO nuTepaTypy, 03HaKOMUTBLCA C AOMNOMHUTENBbHON NuTepaTypon. Kpome Toro, cnegyet
NMOBTOPUTb MaTepuan Nnekunn, oTBETUTb HA KOHTPOSbHbIE BOMPOCHI, N3y4nTb 06pasLbl peLleHus
3a4ad, BbIMOMHUTb YNPaXKHEHUS (eCnn Takme NpeasyCMOTPEHbI).

MpM noarotoBke K MPOMEXYTOYHOW aTtTectaumm HeobXxoaMMO MNOBTOPUTb MPOMAEHHbIN
mMatepuan B COOTBETCTBMM C Y4ebHOW nporpamMmon, MNPUMEPHbLIM MNEpPEeYHEM BOMPOCOB,
BbIHOCALUMXCA Ha 3a4yeT C OueHKoW. PekomeHOyeTcs MCNonb3oBaTb KOHCMEKTbl NEKUMA u
WUCTOYHMKM, NEepeyvncrieHHble B CMMCKe nuTepaTtypbl B paboden nporpaMmme OUCUMMIMHBI, a
TaKKe pecypcbl ANEKTPOHHO-OMBNNOTEYHbIX CUCTEM.

Ona [OOCTWXKEHWA nnaHupyembiX pesynbTaToB OOYy4YeHUs WUCMONb3yKTCS WHTEPaKTUBHbIE
NeKLMm, rpynnoBble ANCKYCCUMW.




15. TllepevyeHb OCHOBHOM W [OOMNOSIHUTENLHOW nNUTepaTypbl, PeCypCcoB MWHTEpPHET,
HeoO6XxoaAUMbIX AN OCBOEHUA AUCLUNIIUHDI

a) oCHOBHags nuTepartypa:

Ne n/n McToYHUK

1 AradoHoB C.A. OObIKHOBEHHbIE AnddepeHUnanbHble ypaBHeHUs: y4eb. noc. ans By3o0B.- M.:
Akagemus, 2008

> Odemuposuy B.M. KpaTkuit kypc Bbiclwen MaTemaTuku: yiebHoe nocobue ans sysos / B.11.
Oemunposny, B.A. Kyapssues.— M.: ACT: Actpensb, 2008
Omutpres B.W. Jlekumm no obbIkHOBEHHbIM AnddepeHLnanbHbIM ypaBHEHUAM: y4eb. noc. ans

3 . y
BY30B.- 2-€ 1n3a.- M.: KHmxHbin fJom «YHuBepcutet», 2008

4 Onbcronsby J1.3. JuddepeHumanbHble ypaBHeHUs: yueb.- 7-e nag.- M.: Usgatensctso JIKA,
2008

6) pononHuTenbHaa nuTeparypa:
Ne n/n McToYHNK

5 OnTtumanbHoe ynpasneHue / 3.M. Manees, M.WN. 3enuknH, C.B. KoHarvH n gp.; noa pea. H.I.
Ocwmonosckoro, B.M. Tuxomuposa.— M.: MLUHMO, 2008

B) MHOPMaLMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbl:

Ne n/n McTOYHUK

EropoB, AWM. Knaccudwukaumsi pelueHuMn o6bIKHOBEHHbLIX AuddepeHLManbHbIX YpaBHEHWUI
6 nepsoro nopsiaka / A.W. Eropos. - Mockea : ®uamarnut, 2013. - 108 c. : un. - bubnuorp.: c. 105.
- ISBN 978-5-9221-1489-9 ; To xe [BneKkTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275303 (28.06.2018).

EnbuoB, A.A. [dnddepeHumanbHble ypaBHeHusi : Yyd4ebHoe nocobmne / A.A. Enbuos,
T.A. EnbuoBa ; MuHuctepctBo obpasoBaHus u Haykum Poccunckon Pepepaummn, Tomckun
7 "ocypapcTBeHHbIM YHUBepcuTeT Cuctem YnpasneHus n PagnoanektpoHukn (TYCYP). - Tomck:
Onb KoHteHT, 2013. - 197 c. : vn. - bubnwmorp.: ¢.89-90. - ISBN 978-5-4332-0128-6 ; To xe
[OnekTpoHHBbI pecypc]. - URL.: http://biblioclub.ru/index.php?page=book&id=480606
(28.06.2018).

16. lNepeyeHb y4eOHO-MeTOAMYECKOrO o6ecneyeHust Ansi CaMmoCToATENIbHOM PaboThbl
Ne n/n McTOoYHUK

1 MeTognyeckne maTepuarnbsl Mo AUCUMMIVHE

> CamonneHko A.M. udpdepeHumanbHble ypaBHeHNS: y4eb. noc. ans By3oB.- M.: Bbiclias
wkona, 2006

17. WHdOpMaLMOHHbIE TEXHONOrMu, ucnosnb3yemMmble Ans peanu3auum y4eOHOMU
AUCLUUNSINHBLI, BKIlOYass nporpamMmMmHoe obecnevyeHue, WMH(POPMaLMOHHO-CNpPaBOYHbIe
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX

nporpammHoe obecneyveHue:

—Win10 (nnn 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

MH(OPMaLIMOHHO-CNPaBOYHbIEe CUCTEMbI U Npod)ecCUoHanbHble 6a3bl JaHHbIX:
—HayuHas anekTpoHHasa 6ubnuoTeka — http://www.scholar.ru/;

—®epnepanbHbii noptan Poccuickoe obpasosaHue — hitp://www.edu.ru/;

—MHdopmaumoHHas cucTtema «EgnHoe  okHO  pgocTtyna K  obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;

—®epnepanbHbI LEHTP MHGOPMaLMOHHO-06pa3oBaTenbHbIX pecypcos — http:/fcior.edu.ru;
—Jlekumm  Begywmx npenogasaTtenen BysoB Poccum B cBobogHOM  gocTyne —
https://www.lektorium.tv/;



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
http://www.scholar.ru/
http://www.scholar.ru/
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/

—OnNeKTPOHHO-6UbnMnoTeyHas ounbnuoteka  online» -

http://biblioclub.ru/.

cuctema  «YHuBepcuteTckas

18. MaTepnanbHoO-TeEXHUYECKOEe obecneyeHme QUCLUNIINHDI:
MynbTumeguiHoe obopyaoBaHue (MPOEKTopP, HOYTOYK UM CTauMOHAPHLIN KOMMNBIOTEP, SKpaH).

19. PoHA OLEeHOYHbIX CPEeACTB:

19.1. MepeyeHb KOMNeTeHUMW C yKa3aHueM 3TanoB (POPMMPOBAHMUA U MINAHUPYEMbIX
pe3ynbTaToB 06y4eHus

Kon u cogepxaHue | [lNMnaHnpyemble pe3ynbTaTbl 0Oy4eHus OTankl hopmMupoBaHus
KoMneTeHuumn (Mnn |  (nokasaTenu JOCTMKEHUS 3a4aHHOro KoMneTeHumMu (pasgensi $0C*
ee yacTu) YPOBHA OCBOEHUSA KOMMNETEHLUN (Tembl) QUCUUNAUHLI (cpeacTtBa
nocpeacTtsomM ddOpMUPOBAHNSA 3HAHUN, UM Moayns n ux OLleHMBaHus)
YMEHWN, HaBbIKOB) HanMeHoBaHue)
3HaThb:
—  CBfI3b TEOPETUYECKUX OCHOB U
TEXHOMOrM4Yecknx Npnuémon
AanddepeHunanbHOro NCHUCNEHUS ¢ 1. AndbcheperLmanbHble
cofepxaHvem npenogaBaembix YPABHEHNS! 1-70
y4ebHbIX NpeaMeToB (noHamus nopsiaKa KoHTponbHas
AughgbepeHyuansHo20 ypagHeHUst 2. IchthepeHLManbHbIE paboTta
rnepeoezo ropsioka,
ypaBHEHUs 2-ro
AugbgbepeHyuanbHo20 ypagHeHUst HoDSIKA Tect
8mopoeo ropsioka, 0OHOPOOHbLIE PAA
ypasHeHUs1, TUHelHbIe ypasHEeHUs,
ypasHeHus1 beprynnu;, Memoobi
peuweHus duggepeHyuanbHbIX
MK-1 ypasHeHul u m.d.).
rOTOBHOCTb
peanu3oBbiBaTb YMeTh:
obpasosaternbHbIe | _ CTaBWTb NO3HaBaTESbHbIE LIENK
;ngrizi?:anl no y4yebHON OeaTensLHOCTY; 1. AndbdpepeHumnansHble Tect
npeaMETam B — OCYLLECTBMATb CAMOKOHTPOIb U ypaBHeHus 1-ro
CaMOOLIEHKY CBOUX y4eBHbIX nopsigka
COOTBETCTBMM C ~ KomnnekThbl
DOCTUXEHUN; 2. QuddepeHumanbHble
TpeboBaHusMun - 2-10 nHAnBMAYarbHbIX
obpaszoBaTernbHbIX MPMMEHATL HABbIKM BNAACHNS yIKT’ ypasHeHWA 3agaHun
CTaHAAPTOB NPOEKTHOW U UccrnenoBaTenbCKon nopsiaka
OeATeNnbHOCTLIO B NpoLecce U3ydYeHus
andepeHumnansbHbIX ypaBHEHNUN;
MMeTb HaBbIKK:
— nccrnegoBaTenbCKoN 1 NPOEKTHOM
[ESTENBHOCTY: 1. AndbdepeHumnansHblie KomnnekTbl
— obuenonb3oBaTtenbckon NKT- ypaBHeHusi 1-ro MHAMBMAyaanHbIX
KOMNETEHTHOCTW; nopsiaka 3afiaHm
— obuweneaarormyeckon NKT- 2. AndbpepenunantHble
ool ) ypaBHeHus 2-ro
KOMMETEHTHOCTY; ) nopsika Tecthl
— npegmeTHo-negarormyeckon UKT-
KOMMETEHTHOCTH.
MK-4 3HaThb:
CcnocobHOCTb — TexHonoru4yeckue npuemsbl | 1. AnddepeHumanbHble TecTsl
ncnosib3oBaTtb onddepeHumansHoro ncumncrnenus, | ypasHeHus 1-ro
BO3MOXHOCTM nexawme B OCHOBe MOCTPOeHMs | nopsagka
obpasoBaTenbHON | pasnuyHbIX Moaernein B 3KoHoMuke, | 2. AnddepeHunanbHble KoHTpOnbHas
cpenbl Ans couMOmnorMm, 9SKOHOMETPUKe W T.4. | YpaBHeHus 2-ro 6oTa
OOCTUXKEHUS (pasnuyHbie npuemsl peweHus | nopsgka pa
NNYHOCTHBIX, OugppepeHyuarnbHbIX ypasHeHul);
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MeTanpeaMeTHbIX
N NpeaMeTHbIX
pe3ynbTaTtoB
obyueHus n
obecneyeHus
KayecTtBa y4ebHo-
BOCMUTATENbHOIO
npowecca
cpencTBamm
npenogaBaeMbIxX
Yy4eOBHbIX
npeameToB

YMeThb:

— MCMonb30BaTb 3HaHWE OCHOB
anddepeHumnanbHbIX ypaBHEeHUA ANs
nepesoga UHdopmaunm ¢
€CTECTBEHHOIO 53blka Ha A3bIK
MaTeMaTukmM n obpaTHo;

— NPUMEHSTb TEOPETMYECKNE 3HAHWSA
no anddepeHUnansHbIM YpaBHEHNSAM
B ONMcaHumn NpoLIeCCOB U SABMEHUN B
pasnuyHbIX 06nacTax 3HaHUS;

— MCMonb30BaTb NpeuMyLLecTBa
TEXHOMNOrMYEeCKMX NPUEMOB
onddepeHumanbHbiX ypaBHEHUI Npu
pelleHnn 3agad obpasoBaTenbHON
obnactn «Matematuka n
MHopMaTHKa»;

— OCYLLECTBMATb NOUCK U 0T6Op
MHdopmMauumn, Heobxogumom ans
peLLeHNs KOHKPETHOM 3agauu;

1. AndbdepeHumnansHblie
ypaBHeHus 1-ro
nopsigka

2. QndpdepeHumanbHble
ypaBHeHUs 2-ro
nopsigka

KomnnekTbl
MHAMBMAYanbHbIX
3agaHun

TecThl

BnapeTtb:

— KOHCTPYKTUBHBIMW YMEHUSMM KaK
O[HWUM U3 rMaBHbIX acrnekToB
npodeccnoHanbHON KynbTypbl
Oyaywero yuntens-npegmMeTHuKa;

— maTepuanom anddepeHumnanbHbIX
ypaBHEHU Ha ypOBHE, NO3BOMSAOLLEM
dopmynupoBaTh ¥ pellaTtb 3agauu,
BO3HMKaloLme B xoge y4yebHon
AeATenbHOCTM MO NpenogaBaeMbiv
npegmeTam, a TaKkke B NPaKTU4eCKon
aearenbHocTu, TpebytoLne
yrnybneHHbIx NpodeccnoHanbHbIX
3HaHWUI;

— HaBblkamu hopmanunsaumm
TEOPEeTUYECKNX M MPUKIagHbIX
npakTU4ecknx 3agad.

1. OudbdepeHumanbHble
ypaBHeHus 1-ro
nopsigka

2. OudbdepeHumnansHbie
ypaBHEHUs 2-ro
nopsigka

KomnnekTbl
MHOVBMAYanbHbIX
3agaHun

TecTbl

MNpomexyToyHas aTTecTauusa — 3a4eT C OLeHKOM

BOFIpOCbI K 3a4eTy

19.2 OnucaHune KputepueB U LIKanbl OLEHUBAHUA KOMNETEeHUUN (pe3ynbTaToB O0y4YeHus) npu
NPOMEXYTOYHOM aTTecTauum

[na oueHuBaHus pes3ynbTaToB OOy4YeHWA Ha 3a4yeTe C OLEHKOM UCMOMb3yKTCH crneaykoume
nokasatenu (3YHbi n3 19.1):

1) 3HaHMe yyeBHOro maTtepuana v BrnageHue MOHATUMHBIM annapaToM anddepeHumanbHbIX
ypaBHEHUN;

2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOM;

3) yMeHune unncTpupoBaTthb OTBET NpumMepamMmu, paktamu, JaHHbIMU HaYYHbIX CCNeaoBaHUN;
4) yMeHVe NMpUMeHsATb TeopeTUYeCcKne 3HaHUS NS pelleHns NpakTUYecknx 3agad B obractu
AnddepeHuUmarnbHbIX YpaBHEHUI, peLlaTh TUMOBbIE PaCYETHbIE 3a4a4uu.

[na oueHnBaHWA pes3ynbTaToB OOy4YeHUA Ha 3adeTe C OLEHKOM mcnonbdyetcs 4-b6annbHas
LKana: «OTIIMYHOY, «XOPOLLOY», «YAOBNETBOPUTENBHOY, «HEYOOBNETBOPUTENBHOY.



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

YpoBeHb
. cchopmmpoBaH LLikana oueHok
KpuTepun oueHMBaHNS KoMNeTeHLNI
HOCTHU
KOMMEeTeHUnn

Obyuarowuticsa 8 nofHoU mepe enadeem roHAMUUHbIM arrnapamom
AugbgbepeHyuarnbHbIX ypasHeHul, crrocobeH unmocmpuposams
omeem npumepamu, hakmamu, OaHHbIMU Hay4HbIX uccriedosaHul, lNosbiweHHbIl OmnuyHo
MPUMEHSIMb MmeopemuYecKue 3HaHUs1 Ot peuweHUst murosbix ypO8eHb
pac4yémHbix 3aday u rnpakmu4yeckux 3adaHuli 6oriee 8bICOKO20 YPOBHS
croxHocmu 8 obiacmu dughghepeHuuabHbIX ypasHeHUU.
Obyyarowutics enadeem rnoHAMUUHbLIM annapamom
ougbgbepeHyuanbHbIX ypasHeHul, crnocobeH umocmpuposams
omeem npumepamu, hakmamu, rMPUMeHsIMb Meopemu4yecKue 3HaHusI Ba308b/ii

npu peweHuU murnoebix pacyémHbix 3adad, doryckaem Xopouwo
He3HaqyumesibHble OWUBKU MpuU peweHuU rnpakmu4yeckux 3adaHul yposeHb
boriee 8bICOKO20 YPOBHS CIIOXXHOCMU 8 obriacmu
AugbgbepeHyuarnbHbIX ypasHeHUU.

Obyuyarowutica enadeem yacmu4Ho meopemu4yecKkuMu ocHogamu
AugbgbepeHyuarnsbHbIx ypasHeHul, hpazmeHmapHo crnocobeH
unmocmpuposame omeem npumepamu, ghakmamu, 8 pside criyyaes
3ampyOHsiemcsi MPUMEeHSIMb meopemuyeckue 3HaHuUs npu peuweHuu
murosbix pac4émHbix 3aday, He eceada criocobeH pewums
npakmuyeckue 3adaHusi 6osiee 8bICOKO20 yPOBHSI CIIOXKHOCMU 8
obracmu dughghepeHUUanbHbIX ypasHeHUU.

Omeem Ha KOHMPOIIbHO-U3MepPUMernbHbIlU Mamepuar He
coomeemcmeayem tobbiM mpeM U3 NepeyucieHHbIX nokazamered.
Obyyarowuticss deMoHcmMpUpyem ompbI8OYHbIE, hpacMeHmMapHbIe Heydosenemeopu-
3HaHusi, dortyckaem 2pybble owubKu rpu peuweHuU muroabix meribHO
pac4yémHbix 3aday 1ubo He umeem ripedcmassieHusi o criocobe ux
peuweHus.

lMopozoeniti Ydoenemesopu-
yYpOB€EHb mesbHO

19.3. TunoBble KOHTPOSMbHble 3afAaHUsi UNU MHble MaTepuanbl, Heobxoaumble ANA OLEHKMU
3HaHMW, YMEHWN, HaBbIKOB W (MNK) onbiTa [eATEeNbHOCTU, XapakTepusywuwme 3Tanbl
¢hopMmupoBaHuAa KOMNEeTeHLUN B NpoLiecce 0OCBOEHUA obpa3zoBaTeribHON NporpaMmmbl

19.3.1 NepeyeHb BONPOCOB K 3a4eTy C OLIeHKOWN:

1 3apgauu, npusogsaLme K noHATUIO AnddepeHLmManbHOro ypaBHeHus:.

2 OCHOBHble  MNOHATMA  TeopuuM  OOBLIKHOBEHHbIX  AnddEepeHUManbHbIX  yYpPaBHEHUN.
OuddepeHumnansHble ypaBHeHUs 1-ro nopsaaka.

3 Teopema cyLlecTBOBaHUSA N €ANHCTBEHHOCTU peLleHns 3agadm Koww.

4 [OndpdbepeHumanbHble ypaBHEHMS C pasaeNeHHbIMU U pa3gensowmMMnca nepemMeHHbIMI.

5 TlvHenHble anddepeHumanbHble ypaBHEHUS NepBOro nopsaka.

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

7 YpaBHeHune bepHynnu.

8 YpaBHeHuA B nomnHblx auddepeHumnanax. HTerpupyroLwmmn MHOXUTEb.

9 YpasHeHus Jlarpanxa n Knepo.

10 AndpdepeHumanbHble ypaBHEHMS BbICLUMX NOPSAKOB, OCHOBHbIE NMOHATUS.

11 OndbdepeHumnansHble ypaBHeEHUsT BTOporo nopsgka. Obuwee u yacTHoe pelweHus. 3agada
Kowmn.

12 QnddepeHumarnbHble ypaBHEHUS BTOPOro nopsaka, Aonyckatowme NoHWmKeHne nopsaka.

13 JInHenHble andppepeHumnansHble ypaBHEHUS N-ro NopsaKa.

14 IluHenHble ogHopoAHble AnddepeHumanbHble ypaBHEHUSs BTOpPOro nopsiaka. OnpegeneHuns u
obLme ceoncTBa.

15 Onpegenutens BpoHckoro.

16 JInHenHble ogHopoaHble AnddepeHUmansbHble YpaBHEHUS BTOPOro nopsaka ¢ NoCTOSAHHbIMM
KoappmumeHTamm.

17 Ctpyktypa  obuiero pelleHns 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  AnddepeHumnansHble ypaBHEHUS C NOCTOAHHBIMM
koacppmumeHTamn. CTpykTypa obLLero peleHns.

21 HTerpupoBaHne JIMHENHbIX HEOAHOPOAHbLIX AuddepeHumnanbHbiX YpaBHEHUN BTOPOro
nopsiika ¢ NOCTOSAHHbLIMU KO3(hdULMEHTaMN 1 MPaBOW YaCTbiO CreLmanbHOro Buaa:

19.3.2 MNMepeyeHb NpakTUYECKUX 3agaHUn (NpumMepbl)
Tema 1. JuepghepeHyuanbHbie ypasHeHuUs1 1-20 nopsioka
3apanve 1. Haitu o6wmii uHterpan ypaeHewna X-dx+y-dy =0.

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

1. (xy* + x)dx+(y—x*y)dy =0. 2.Vtgx=y+a.
3.xy'+y=y%,y1)=05. 4.e“'(1+§):1.
t
, 1+y
5.5 =, y(0)=1.
I+x

3apanve 3. Haitv o6wwmin unterpan ypasrerus (x° — y°) - dx +2xy -dy =0

3aganue 4. Pewuntb ogHopoaHble anddepeHumnanbHble ypaBHEHNSA NEPBOro nopsigka v npMBoasiLmecs
K HAM:

1. y':3\/2+2. 2.xy = ylnz. 3.xyy =y +x*y'. 4.xdy— ydx = ydy.
y X X
5.(y* —3x*)dy +2xydx =0, y(0) =1,
3aganue 5. MNpounHTerpnpoBaTh NMHenHoe guddepeHumanbHoe YpaBHEHNE
. 2x
a —
)y x*+1

3agaHue 6. Hantun obuwue pelleHnsa nnmn obuine nHTerpansl IMHENHbIX AnddepeHumanbHbiX YpaBHEHUI
N NPMBOAALLNXCSA K HUM ypaBHeHWin bepHynnu:

y=x"+1.6) y' +2xy =2x.

1.y =2y=¢". 2.y +2xy=2xe". 3.y'+i+x2:0. 4.y'=¢2.
x+1 3x—y
3agaHue 7. MNMpounHTerpmpoBaTtb auddepeHuymnansHoe ypaBHeHMe B NOMHbIX auddepeHymnanax
(2x—3y)dx+(2y —3x)dy =0.
3apanve 8. Pewmthb ypasHerne (x° — y)-dx+(x*y’ +x)-dy =0.

3apaHue 9. MpoBepuTb, YTO AaHHbIE YpaBHEHUS ABNAOTCA AuddepeHunanbHbIMU YpaBHEHUAMA B
nonHbIX AnddpepeHumnanax n HanT ux obime pelleHns nunu obine nHTerparns:

1. 22X —xy)dx+ 2y = x*y)dy=0. 2. (1+xJxX* +y )dx+(=14+x>+y*)ydy=0.
3.¢’dx+(xe’ —2y)dy =0. 4. 2x°yy' +3x’y* +10=0.

Tema 1. JugpghepeHyuanbHbie ypagHeHUs1 2-20 nopsioka
3agaHue 1. MNMpouHTerpmpoBaTth AnddepeHumnansHoe ypaBHeHNE

y" =cosx—sin x.

3apaHue 2. Haiitn yactHoe pelenve ypasrerusi V" — (')’ + (v —1) =0, ygosnerteopsioLee

HauanbHbiM yeriosusm: y(0) =2, y'(0) =2.
3aganuve 3. Hantu pewwennsa anddepeHumanbHbiX ypaBHEHWUA, AOMYCKaOLWMUX NOHMXKEHMS nopsaka:
1. y"=x+sinx. 2.y" =arctgx .



3. 2xy"=y'. 4.9y"=2x(y")’,y(2)=2,y'(2)=0,5.
3apaHue 4. MpouHTerpuposaTth AnddepeHumarnsHoe ypasHeHne y' + 2y —3y =0, HailTn yactHoe
pelueHue, yaosnetsopsiowee ycnosusm y =2, y' =2 npn x =0.

3apanve 5. PewnTs ypasHerne Y —6y +25y=0.

3agaHue 6. PelwuTb nuHerHble OAHOPOAHbIE AuddepeHumnanbHble yYpaBHEHUS BTOPOro nopsika c
NOCTOSAHHbIMUK KO3 MLMEHTaMN:

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

3apanue 8. Haittv obuee peluerne ypasHerna y' —2y' + y=x—4.

3aganue 9. PewmnTb nuHerHble HeogHopoaHble anddepeHumanbHble YpaBHEHUS BTOPOro nopsigka ¢
NOCTOSAHHbIMUK KO3 MLMEHTaMN:

1.y"=3y' =x" +x. 2.y" =3y =xe".
3.y" =3y =cos3x. 4. y"+4y=e"cos2x.

19.3.3 TecToBbIe 3agaHuA
TecTbl no gaucumnnuHe «AuddepeHumnanbHble ypaBHEHUA»

BapuaHT 1
X+

A=Y
. YpaBHeHMeM B nosHblx guddepeHumanax,
. YpaBHeHMeM C pa3gensowmMmncs nepeMeHHbIMI,
. YpaBHeHnem bepHynnn,
. OgHopoaHbIM ypaBHeEHUEM 1-ro nopsaka.

Obuwee peleHne anddpepeHUnanbHOro ypaBHEHNS y" —y =0 umeer Bug;

(G +Cx)e™,

. C;sinx+C,cosx,

. Ce* +Ce™,

. Ce' +Ce.

O6Lee peliueHne anddeperumansHoro ypasHeHna V' —4y' +5y =0 nmeer sua:
. Ce” +Cie,

. e (C sinx+C,cosx),

. ¢"(C,sin2x+C,cos2x),

(G +Cyx)e™.

YacTHoe pelueHne anddepeHumnanbHOro ypaBHeHWs y' — y=¢" umeer Bua:

!
1. OudbdepeHumnansHoe ypaBHeHne y = ABNsAeTCS:

X

xe",

2xe”,

x’e",

Ce".

XapakTepucTuieckoe ypasHeHue anddepeHumnansHoro ypasHerns y' —5y' +6y =0
NMeeT BUA;
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A. k*+5k=0,
B. k>’ —5k-6=0,
C. k> =5k +6=0,
D. k> +6k=0.
6. OuddepeHumanbHoe ypaBHeHMe (xy + x)dx — yzdy =0 asnseTtcs:
A. YpaBHeHuem bepHynnu,
B. YpaBHeHnem Knepo,
C. OgHopoaHbIM anddepeHumanbHbIM ypaBHEHNEM 1-r0 NOpsiAKa,
D. YpaBHeHueM c pa3gensowmMmnca nepeMeHHbIMU.
dx
—=2x+y
7. Onsa cuctembl p XapaKkTepuUCTUYECKOE YpaBHEHNE UMEET BUA;:
D x+2 y
dt
A A +4x+5=0,
B. A —4x+3=0,
C. 44 -1=0,
D. > +41+3=0.

2

O6bLwee pelweHne anddepeHUmanbHOro ypaBHeHUs d—f + 4d_y +4y =0 umeer Bua:
X X

©

. Ce ™ +Cyxe™,

(G +Cx)e™,

(C +Cyx)e™,

Ce > +Ce™.

AuddepeHumansHoe ypaBHeHue (x + l)tg xdt + (t + l)tg tdx =0 ssnsetcs:

. YpaBHeHneM C pasgerieHHbIMY NepeMeHHbIMY,

. YpaBHeHueM bepHynnu,

. YpaBHeHMEM C pa3gensamMMnucs nepeMeHHbIMU,

. JInHenHbIM anddepeHumanbHbIM ypaBHeHeM 1-ro nopszaka.

oOwWX © U O W »
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0. [ns onddepeHumansHoro ypasHeHus y" + 4y' +4y= €' HavanbHble YCroBUA MOoryT

ObITh:
A y(O) =2, y'(O) =4,
B. y(l) =1,y'(0)=2,
c. y(0)=-1,y'(1)=3,
D. y(—l) =0, y'(O) =1
11. [nsa cuctemsl at XapakTepucTn4ecKoe ypaBHeHNe nveetT Bua:
Dy
dt :
A A —-1=0,

B. 1 +1=0,



c. (A-1)" =0,
D. A*+1=0.

, Y ,Inx
12. AvddepeHumansHoe ypaBHeHe y +-— =y —— aBNAeTCA:

X X
A. YpaBHeHneM C pasgensaowmmMmcs nepemMeHHbIMK,
B. YpaBHeHnem BepHynnu,
C. OgHopoaHbIM anddepeHumanbHbIM ypaBHEHNEM 1-r0 NOpsiaKa,
D. YpaBHeHueM B nonHbix agnddepeHunanax.

y+1

13. Obuwee peleHne anddepeHUnanbHOro ypaBHEHNS y' =

A y=+2x-1,

B. y+1= 3J2x—1,

C. y=C+2x-1-1,

D. y=4x-3+C.

14.  O6ulee pelueHne auddepeHumansHoro ypaesHenus v —5y —6y =0 umeet supa:
A. Ce* +Ce™,

B. Ce ™"+ C,e®,

C. Ce " +C,e™®,

D. Ce* + C,e®.

15 OuddepeHumnansHoe ypaBHeHne xy' + xzy =1 asnseTcs:

A. YpaBHeHueM B nNonHbix guddepeHumanax,
B. YpaBHeHueM ¢ pa3gendaowmmmncs nepeMeHHbIMI,
C.

nMmeeT Bna.
2x —

YpaBHeHneM bepHynnu,

D. OgHopoaHbIM ypaBHEHWEM 1-ro nopsiaka.
BapuaHT 2

1. OuddepeHumnansHoe ypaBHEHNE y' = Y + tgl SABISIETCS:
X X

. YpaBHeHMeM B nosHblx guddepeHumanax,

. YpaBHeHueM C pasgensowmmMmmncs nepemMeHHbIMU,
. YpaBHeHveM bepHynnn,

. OgHopoaHbIM ypaBHeHWeM 1-ro nopsgka.

Ob6uiee pelueHne anddepeHumansHoro ypasHenna V' +2y' =0 umeer suga:
. Ce* +Ce™,
. C;sin2x+C, cos2x,
(C +Cox)e™,
. C +Ce™.
Ob6uiee pelueHne anddepenumansHoro ypasHenns Y —6y +10y =0 nmeer sua:
. G +Cyet,
. €™ (C,cosx+C,sinx),
. ¢*(C;sin3x+C,cos3x),
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. Ce " +Ce™.

YacTHoe pellenmne anddepeHumansHoro ypasHeHna y' + vy =2e " umeet sua;

2_
xe”,

Ce™.

XapakrepucTnyeckoe ypaBHeHve anddepeHumnansHoro ypaBHeHu s y" +9y =0 umeer Bua:
k*+9k =0,

kP +2k+1=0,

 k*+9=0,

k> +9—-1=0.

[uddepeHumansHoe ypasHeHne Sin xcos ydy —sin® ydx =0 sensietcs:

. YpaBHeHueMm Knepo,

. YpaBHeHunem bepHynnu,

. nddepeHumanbHbIM ypaBHeHMeM 1-ro nopsgka,
. YpaBHeHMEM C pa3gensaomMMmnucs nepeMeHHbIMU.

@:x+2y

OO0OwW>» © U0 W >» OO W >» &~ O
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,D,J'Iﬂ CUCTEMDI dy XapakTepuctnyeckoe ypasHeHmne nMmeet Bua:
4 xX—2y
A +44-1=0,
AT+ A-4=0,
A*—4=0,
AP—1-4=0.

oo w >

2

©

O6bLee peleHne anddepeHumansHOro ypaBsHeHus + y =0 umeer Bua:

xZ
A. (C,+Cyx)sinx,

B. C,cosx+C,sinx,

C. (C1 + sz)cosx :

D. Ce*+Ce™

9. AuddepeHumansHoe ypaBHeHne (x2 + x) dt + (t2 + t)dx =0 asnsetcs:
A

B

C

D

. YpaBHeHueM c pasgernieHHbIMU nepeMeHHbIMU,

. OgHopoaHbIM audbdpepeHumnanbHbIM ypaBHEHNEM 1-ro nopsigka,
. YpaBHeHVEM C pa3fensiomnmMmnca nepeMeHHbIMN,

. YpaBHeHveM bepHynnu.

10.  [Ansa anddepeHumansHoro ypasHenus V' +4y' +5y =1 navanbHele ycnosus moryT
ObITh:



11.

dx,
[ins cucTeMbl | dt ° xapaKTepucTUYeckoe ypaBHeHWe MeeT BUA:

dx,
E‘ 1
A A+ 1=0,
B. 1 —1=0,
c.1*-1=0,
D. (A-1)" =0.

12.

[OucdbdepeHumansHoe ypasHeHne y' — Yo 2)c3y4 ABNSETCS:
X

A. YpaBHeHneM C pasgensaowmmMmcs NnepeMeHHbIMK,

B. YpaBHeHnem bepHynnn,

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

13.

A y=
B. y=
C.y=
D. y—

14.
nveert BUA:

O6Lee pelueHne andpdepeHLmansHOro ypaBHeHUs ﬂ _- 3 nveeT BUA:
dx x+4

Cx+3C,

x+4+3C,

C(x+4)+3,

3=x+4.

XapakTepucTuyeckoe ypasHeHue addepeHLmansHoro ypasHerns y" +2y + y =0

A n*+2n-1=0,
B. > +2n+1=0,

c.n*—1=0,
D. n* +1=0.
, 2x—
15. OndpdepeHunansHoe ypaBHeHue y = SABNAETCA:
x+2y

A. YpaBHeHneM B nonHbix guddepeHumanax,

B. YpaBHeHMeM ¢ pa3gensiowmmmnca nepeMeHHbIMN,
C. YpaBHeHuem bepHynnu,

D. OgHopoaHbIM ypaBHeHMEM 1-ro nopsiaka.

Kputepumn oueHku:

OLleHKa «OTJIMYHO» BbICTABNAETCA CTYAEHTY, ecnn npasunbHO BbiNnonHeHo 6onee 90%
3aJaHui;

OLIeHKa «XOpOLIO» BbICTaBNAETCA CTYAEHTY, ecrnv NpaBuiibHO BbINonHeHO G6onee 70%
3aJaHui;

OoLeHKa «yAoBNeTBOPUTENbHO» BbICTABMNSETCS CTYAEHTY, €Cnv NpaBuiibHO BbIMOMTHEHO
oonee 50% 3agaHui;

OLEeHKa «HeyAOBNeTBOPUTENIbHO» BbLICTABNSAETCA CTYAEHTY, €CNM  NpaBUSIbHO
BbINoNHeHO meHee 50% 3agaHun.

19.3.4 MNMepeyeHb 3agaHni AnNs KOHTPOISbHbIX paboT

BapuaHT 1

1. Hanmtm yactTHble peweHns auddepeHUManbHbIX YpaBHEHUW C  pasgensiowmMmnca

nepemMeHHbIMU:



d 1
a) (x+3)dy—(y+2)dx=0, y2)=3; 6) y+2y+4=0, y(0)=5; B) d_y:z_’ y)=2.
x X
2. HanTu yacTHble pelueHus 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()=2.

3. Hamtm 4acTtHoe pelueHne HeogHoOpoAHOro AuddepeHumanbHOro ypaBHEHUS BTOPOro

nopsigka: a) y"—6y'+8y=3x2+2x+1, y(0)=0, y'(0)=1; 6) y"+y=3sinx, y(0)=0, y'(%jzo.

Kputepun oueHku:

OLeHKa «OTJIMYHO» BbICTABNSAETCHA CTYAEHTY, ecnv nNpaBuribHO BbinorniHeHo 6onee 90%
3agaHui;

OLeHKa «XOPOLUO» BbICTABMSETCA CTYAEHTY, €Cnu npaBufibHO BbINONHEHO Gonee 70%
3a4aHun;

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

OLEeHKa «HeyAOBNeTBOPUTENIbHO» BbLICTABNSAETCA CTYAEHTY, €Cnu npaBUSIbHO
BbINONHEHO MeHee 50% 3agaHun.

19.3.5 Tembl KypcOBbIX paboTt
He npeaycmoTpeHbl

19.3.6 Tembl pechepaToB U AOKNaQoOB
He npegycmoTpeHbl

19.3.7 KomnnekT nHaMBuAyanbHbIX 3agaHun (npumepsbl)

1.
1
2
3
4

—

MHauBuayanbHoe gomallHee 3agaHue

1. AudhbepeHumnanbHble ypaBHEHUS NepBOro nopsaka

HanTtu yactHble peLweHnd ypaBHeHvM, yaoosrneTBopAaoLlmne HavaribHbIM YCINOBUAM!

2y'x =y y,=1npn x, =4
y'=2y+1cigx ¥, =05 npu x, = z/4
x*y'+y> =0 Yo =1npn x, =-1
(I+e*)yy' =e" o =1npn x,=0
HanTn obLiee peLleHne;
xy'—y=0 2 xy'+y=0
yw'+x=0 4 X’y +y=0

2. JluHenHble ypaBHEHUS.
Hawntun obLiee pelueHue ypaBHeHUN.

y-y=e' 2 y'=x+y
Yty =x? 4 xXy'+y=3
B npumepax pewwuTtb ypaBHeHusa BepHynnu.
yx+y=—xy’ 2 Y—xy=—yle™
' _ 3 4 r_ 3.3
y+ty=xy y=xy —xy

3. AndbdepeHumanbHble ypaBHEHUA BTOPOro nopsaka



N

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

3 y'+y=x+2e* 4 y”—3y'+2y:e3"(x2+x)

Kputepun oueHku:

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

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

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

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

19.4. MeToau4yeckme martepuvanbl, onpegensmowme npoueaypbl OLUEHUBAHUA 3HAHUN, YMEHUW,
HaBbIKOB U (UNX) ONbITa AEATEeNIbHOCTU, XapaKTepuU3yroLwmux 3Tanbl hopMUpoBaHUA KOMNETEeHLMN

OueHKa 3HaHUIN, YMEHU N HABbIKOB, XapakTepuaytoLiast atanbl GoOpMUPOBaHUSA KOMNETEHLN B
pamMKax W3y4yeHus OUCUMNAWHBI OCYLLEeCTBMASETCA B XOo4e TeKkywen W MpoMeXyTOYHOM
aTtTecTauumn.

TeKkyLWnn KOHTPOSIb yCneBaeMoCTU MPOBOAUTCA B COOTBETCTBUM C [loNoXeHnem O Tekylien
aTTectauum obyyawwmxcs no nporpammamMm  Bbicwero obpasoBaHus  BopoHexckoro
rocy4apCTBEHHOr0 yHuBepcuteTa. Tekywmin KOHTPOSb ycneBaeMoCTU NpoBoauTCA B (hopmax:
poHMarsnbHbIX OMPOCO8, KOHMPOIbHbIX pabom, uHOueudyarbHbIX 3adaHuli, mecmuposaHue.
Kputepun oueHnBaHusa npyBeaeHb! Bbille.

[MpomexyTodHaa atTecTaumsi NPoOBOAMTCA B COOTBETCTBUU C [1ONOXEHMEM O NPOMEXYTOYHOM
aTTecTaumm obyyarLmnxcs no nporpaMmmMam BbicLLero obpasoBaHus.
KOHTpOMNbHO-U3MepuTesibHble Matepuasnbl NPOMEXYTOYHOM aTTecTauun BKNYalT B cebs
TeopeTudeckne BOMPOCHl, MO3BOSIAIOWINE OUEHUTb YPOBEHb MOMYYEHHbIX 3HaHWA W
npakTu4yeckoe 3agdaHuve, Mno3BoSiALEee OUEHUTb CcTeneHb COPMUPOBAHHOCTU YMEHUA W
HaBbIKOB.

Mpn oueHMBaHUM UNCMONb3YTCA KONMMYECTBEHHbIe LKanbl OueHOK. KpuTepum oueHnBaHus
npvBeaeHb! BbiLLe.



