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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CrnocobeH mareMaTH4eCcKH KOPPEKTHO CTaBUTh €CTECTBEHHO-HAy4HBIC 3a7a4yd, 00JjajaceT 3HAaHHUEM
MMOCTaHOBOK KJIACCUYECKUX 3a]1auy MaTeMaTHUKU

[IK-8 Cnoco0eH K TUIAaHUPOBAHUIO M OCYIICCTBICHHUIO TMEJAarOrMYeCKOM JEATeIbHOCTH C yYE€TOM
cnienuUKY TpeIMEeTHON 001aCTH B 00pa30BaTeIbHBIX OPTraHU3AIMIX CPEIHETO O0IIET0 00pa30BaHUs

1.2 Tumel 3aga4 mpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B paMKax
OCBOEHUS JUCLUIIIUHBI:
- Hay4HO-UCCJIEI0BATEIILCKUI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
cpepe: 40 CxkBo3Hble BHIBI NPOPECCHOHAIBHOW MEATEIBHOCTH B MPOMBIIIICHHOCTH (B cdepe
HAy4HO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3pabOTOK)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrximn / Tpynoesie win HeobxoaMMOi 1t MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
I1K-1 Cnocoben Haxonut peleHus MaTeMaTU4YeCKUX 3a7a4,
MaTeMaTHYEeCKH KOPPEKTHO (BO3HHUKAKOIIUX IIPH IMOCTPOSHUHM Pa3IMYHBIX MOJAEICH
CTaBUTh peanbHBIX  TPOIECCOB M sBICHWA.  [IpumeHsier
€CTECTBEHHO-HAyYHbIC MaTeMaTHYEeCKHEe METOABI JUIS PEIICHUS TMPAKTUYCCKUX

3aga4u, O6J'IaZ[aCT 3HAaHUEM |3a1a4,
IIOCTaHOBOK KJIACCUYCCKHUX
3aga4 MaTCMaTUKH

[TIK-8 Criocoben I'pamoTHO W parMOHANBHO HCIOIB3YET TEXHUUYECKHEC H
IJIAHUPOBAHUIO U MpOrpaMMHBIE CpeACcTBA MH(OPMAITMOHHBIX TEXHOJIOTUH
OCYIIIECTBIICHUIO JUTS petieHus IpoQeCCHOHATBHBIX 3a/1a4.
[eJarornyecKoi

NEeSITENIBHOCTH C YY€TOM
Crienu(PUKU TIPEIMETHOM
oOmactu B
00pazoBaTeIbHBIX
OpTaHHU3aIHAX CPETHETO
ob1ero ooOpa3zoBaHus

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-1 CnocobGeH mareMaThdecKd KOPPEKTHO CTaBHTh €CTECTBEHHO-HAyYHBIC 3aJ1auH,
oOajaeT 3HaHHEM IMOCTAHOBOK KJIACCUYECKUX 3a/1a4 MaTeMaTUKH

Ne HaumeHnoBanue ®dopma
/1 JIACIIUTUINH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 3 4 6 7
1 |KomnsrorepHoe
3peHHE
2 |MaremaTudeckoe u + | +
KOMITBIOTEPHOE
MOEINPOBAHUE




3 |Hayuno-uccnenoBaren +
bCKas pabora
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)

4| Teopust IpUHATHS +
pEeLIEHU U METOJTBI
ONTHMHU3ALNN

5|Teopus GhyHKIMi +
BEIIIECTBEHHOTO
HIEPEMEHHOTO

6| Teopus GhyHKIMI +
KOMITJIEKCHOTO
IEPEMEHHOTO

7| YpaBHEHUS B HaCTHBIX +
MIPOU3BOIHBIX

I1K-8 CriocobeH K MIaHUPOBAHUIO M OCYIIECTBICHUIO TEJarornueckon JesTEIIbHOCTH C
yUeTOM CreHU(pUKU TPeMETHON 00IacTH B 00pa30BaTEeNIbHBIX OpPraHU3alMAX CPEIHEro
ob1iero o6pa3zoBaHus

Ne HaumeHnoBanue ®opma
/1 TACITATIITNH, 00ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CeMCCTp)
CBs3U 1 2 6
1|OcHOBHI BhICIIEH + | +
anreOpel
2 |IIpon3BoacTBeHHAS +
MIPaKTUKa

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:

HucuumuinHa «{nddepennunanbapie ypaBHEHUD» OTHOCUTCS K 00s13aTennbHON yacTH yueOHoro miana Oll mo
Hanpasnenuto noarorosku 01.03.01 - Maremaruka.

Juctumuza «lnddepennuanbupie ypaBHEHU» U3ydaeTcs B 5, 6 ceMecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIHHEL: 6 3.€.
Ounas: 6 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 216
KonTaktHas pabora 96
Jlexuu (Jlexiun) 40
[Tpaktuueckue (IIpakr. pab.) 56
CamocrostenbHas pabota (CP) 84
DK3aMeH 36
3auer -

3.2.Conepxanue Kypca:



Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
5 cemecTp
1 JuddepenunanbHbl YCTHBIH OIpoc,
€ YpaBHEHHS CaMOCTOSITeNIbHAs
MEePBOro MOpsAKa pabora, penieHue
KOHTEKCTHBIX,
: 16112 CUTYaI[MOHHBIX
3ama4 (BeimonHeHue
MPAKTHYECKUX
3a/laHuil);
KonTponbHas
pabota
2 HuddepenunanbHpl Brimonaenue
€ YpaBHEHHS MPAKTHYECKUX
BBICIIIETO TIOPsIKA 8 |16 | 12 3aJaHMIL;
KonTtponbHas
pabora; 3ader
6 cemecTp
3 JInHeHbIE CUCTEMBI Brimonnenue
mddepeHraIbHbI IPAKTHYECKUX
X YPaBHECHUMU 8 | 6 |20 3a1aHU;
KontponpHas
pabora
4 Kpaesbie 3anaun Brimonnenue
s OY 8 4 120 MPaKTUYECKUX
3aJJaHuN
5 Teopus Brinonnenne
YCTOWYMBOCTHU MPAKTHYECKUX
8 | 14 | 20 3aJaHMIL;
KonTtponbHas
pabora

Tema 1. [Indpdepennuaibubie ypaBHeHus: nepsoro nopsinka (IIK-1)

Jlexknus.




Jlexus 1. @a30Boe NPOCTPAHCTBO, M0JI€ (Ha30BBIX CKOPOCTEH M I10JI€ HAIPABICHUH OOBIKHOBEHHOTO
mddepeHnnanbHOT0 ypaBHEHHS MIEPBOTO nopsiaka. Pemenue nuddepennnansHoro ypasuenus. @azopas
KkpuBast. UaTerpanbHas kpuBast. Jlexuus 2. MeTon U30KJIMH A7 TPUOIMKEHHOTO TIOCTPOCHUS
MHTETPaJbHBIX KPUBBIX Ul ypaBHEHHUS C OTHOMEPHBIM (pa3oBbIM npocTpaHcTBOM. [Tonoxenus
paBHoBecusi. Jlekuus 3. Teopema o cyniecTBOBaHUH, €AMHCTBEHHOCTH U (D (HEPEHIIUPYEMOCTH O
MCXO/IHBIM JIJAHHBIM pelleHus 0OBIKHOBEHHOTO nuddepeHiansHoro ypasuenus. 3anada Kommu. Jlekuus 4.
Teopemsl 0 cyIiecTBOBaHUH, €AMHCTBEHHOCTH U AU(PepeHIn pyeMOoi 3aBUCIMOCTH PEIIEHUH OT
HavyaJIbHBIX NTaHHBIX. [lepBbie uHTErpansl nudpdepenHuansHoro ypapHeHus. OObIKHOBEHHbIE
middepennnanbabie ypaBHeHus. 3agaya Kommu. Jlekuus 5. Knacesl quddepeHnnanbHbIX ypaBHEHUN U UX
XapaKTEPUCTUKU. YPABHEHMSI C pa3AeAolMMucs nepeMeHHbIMU. [lepBblit unTerpan. Jlekuus 6.
OnHoponHble ypaBHEHMsI. PeayKiysi ONHOPOIHOIO YPaBHEHMS K YPABHEHMIO C pa3AeIIOIIUMUCS
nepeMeHHbIMH. Jlekuus 7. Jluneiinsie nuddepenunansbupie ypaBueHus. Meros Bapuanuu. Jlekuus 8.
VYpaBuenus bepuymnu. Penykiust ypaBuenust bepayiiu k auHeliHoMy nudQepeHnaIb-HOMy YpaBHEHHUIO.
Jlexms 9. YpaBuenue Pukkaru. Jlexkuus 10. YpaBHeHUs B MOMHBIX JuddepeHnnanax. MHTerpupyommii
MHOxuUTeNb. Jlekuus 11. 3amena nepeMeHHON. YpaBHEHHUS, HE pa3pEIICHHbIE OTHOCUTEIBHO TPOU3BOAHOM.
Oco0sbie pemenus. Jlexkuus 12. YpaBuenus Jlarpanxka u Kiepo.

IIpakTH4Yeckoe 3aHATHE.
3anstue Nel. M3oxmmabl. CoctaBienne nudpepeHnaIbHOTO ypaBHEHUSI CEMEUCTBA KPHUBBIX.

Nel-50.

3anarue Ne2. YpaBHeHUs ¢ pa3AessomumMucs nepeMmeHabiMu -~ Ne51-65.
3ansitue Ne3, 4. OpHoponHble ypaBHeHUs. Penykius OAHOPOJHOTO YpaBHEHHS K YPaBHEHHUIO C
pazgensomuMucs nepeMeHHbiMu.  NelO1-129.
3anarue Ne 5-9. Jluneitnsle nuddepeHnuanbible ypaBHeHUs. Mertoq Bapuauuu. YpaBHeHHs bepHysu.
Penykiust ypaBaenusi bepHymim k nuHeliHoMy nug¢depeHIralbHOMYy YpaBHEHUIO. YpaBHeHHE Pukkath.
Nel36-172.
3anstue Nel(0-12 VYpapHenuss B monHbiX auddepennuanax. WHTErpupyrommii MHOXHUTEIb. 3aMeHA
nepemeHHor.  Nel86-220.
3anstue Ne 13. VYpaBHeHUs1, HE pa3pelIeHHbIE OTHOCUTEIHHO MPOU3BOAHOM. OCcOOBIC peleHus. YpaBHEHUS
Jlarpanxa u Knepo.  Ne241-297.

3anstue Nel4. KonrponbHas padoraNel.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
N3yunth TeOpeTHUECKUI MaTepurall.
1 HayuuTbcs pemarb ypaBHEHUS € pa3aessIIOUIUMUCS TEPEMEHHBIMU
2 Hayuutbcs pemaTs OJHOPOAHBIE YPAaBHEHUS IEPBOTO MOPSIAKA.
3 HayuuTbcs pemarh JTUHEHHbIE YPAaBHEHMsI IEPBOTO MOPsIIKa.
4 HayuuTbcs pemath ypaBHeHus bepHyiu.
5 Ilpusnak pazpemmmmocT ypaBHeHus Pukkaru. Hayuntbces pemars ypaBHeHus Pukkarn.

6 HayuuThcsi pacno3HaBaTh U peliaTh ypaBHEHMs B MOJHBIX Auddepenunanax. Hayuntbcs HaxoquTh
UHTETPUPYIOIINI MHOKUTENb.

7 HayuuTbcs pemiaTb ypaBHEHHsI IEPBOTO MOPSAIKA, HE pa3pelieHHbIe OTHOCUTEIBHO IPOU3BOIHOM.

Tema 2. IndpPpepennuanbupie ypaBHeHus Bbicuiero nopsaka (IIK-8)

Jlekumus.
Jlexumst 13. JIuneiiHbIe OMTHOPOAHBIC YpaBHEHUS ¢ IepeMeHHBIMH Koddurmentamu. CTpykTypa
MHOX€ECTBA pereHuid. DyHaaMeHTaabHas cucteMa pemenuil. Jlekuus 14. JInnelinas 3aBUCH"MOCTb
peLIeHM OT HaYadbHbIX 3HaYeHul. Onpenenurenb Bponckoro. Jlekuus 15. JIuneiiHbie HEOTHOPOIHBIE
ypaBHEHHUS C IEPEMEHHBIMH Kod(pdumeHTamu. JInHeiHbIe HEOTHOPOIHbIE YPABHEHUSI N-T0 MOPSIKA C
nepeMeHHbIMU KodddunmenTamu. [Ipunimn cyneprno3unuu. MeTtos Bapuaiui mNpoU3BOJIbHBIX
noctossiHHbIX. Jlekuus 16. JIuHeiiHbie OHOPOJHBIE YPABHEHHS N-TO MOPSIKA C TOCTOSSHHBIMU
ko3 unrentamu. JInHelHbIe HEOHOPOIHBIE YPABHEHUS N-TO MOPSAIKA C TOCTOSHHBIMHU
ko3¢ punmnenramu. CTpykrypa yactHOTo pemenus. Jlekmus 17. MeToasl peneHust TMHEHHBIX
mudepeHInanbHBIX YPaBHEHUH ¢ TTOCTOSTHHBIMH KOA(hQHUIIEHTaMU.



IIpakTH4Yeckoe 3aHATHE.

3anarue Nel5-17. YpaBHeHus, Oy CKaIOIINE TOHUKEHUE MOPsIKA.
Ne421-500

3anstue Nel8. Meronbl pemieHus JUHEHHBIX TU(PEpEHINAIBHBIX ypaBHEHUH C TOCTOSHHBIMHU
kodppunmenramu.  Ne511-618.

3anstue Nel9, 20. JIuneitHaple ypaBHEHUS ¢ IepeMeHHBIMH KoddpurmenTamu. dyHIaMeHTalIbHAsI CHCTEMA
peweHnii. JIMHeWHass 3aBUCHUMOCTH PEIICHW OT HadalbHBIX 3HadeHuM. Omnpenenurtenb BpoHckoro.
JluneliHbIE HEOMHOPOJHBIC ypaBHEHHUS C TEPEeMEHHBIMH Kod(dunueHtamu. JIMHEHHBIE HEOTHOPOIHBIC
yYpaBHEHHS N-TO MOpPsAAKA C MepeMeHHbIMU Kodddunmentamu. [Ipunuun cynepno3unuu. Meron Bapuauuu
MIPOU3BOJIBHBIX MOCTOSHHBIX.

Ne641-750.
3ansarue Ne21. KonrponbHas paborta Ne2.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
N3yuuth TeopeTnueckuit Mmarepuai. HayduTbcs mpuMEHSATh TEOPETUUECKUE CBEACHUS TP PELICHUH 3a/1a4.
1 HayuuTbcs onpenensiT OCHOBHBIC THITH yPaBHEHUH, OMYCKAIOIINUX MTOHKEHHUE TTOPSIKA.

2 I/I3y‘-II/ITB OCHOBHBIC TOACTAHOBKHU U HAYUYUTHCH PCIIATh YPABHCHUA BBICIINX MOPAAKOB, JOITYCKAIOMIUC
TMMOHMKCHUC TTOpAAKA.

3 WMByuuTs IMHEHHbIE OMHOPOAHBIEC U] epeHInaTbHbIe YPaBHEHHS BHICIIUX MOPSIKOB.

4 Hayuutbcs pemiaTh JIMHEHHBIC HEOMHOPOAHBIC MU PepeHIIMaIbHBIC YPaBHEHHS C TIPABOM YaCThIO
CHEIMaILHOTO BHU/IA.

5 HayuuThcs pemars JMHEHHbIE HEOAHOPOAHbIE MU depeHIaTbHbIe YPAaBHEHUS METOJJOM BapHalluu
MIPOU3BOJIBHBIX MOCTOSHHBIX.

Tema 3. JIunelinbie cuctembl 1updepennuaibabIx ypapHenui (ITIK-1)
Jlexknus.

Jlexus 18. Cucremsl quddepeHnnanbHbIX ypaBHeHUH, MeTob! pernenuil. Jlekuus 19. Metons! penienus
JMHEWHBIX CUCTEM YpaBHEHHH C MOCTOSHHBIMU KO3 pHLineHTaMu

IIpakTH4eckoe 3aHATHE.

3anstue Ne22-24. Cucremsl guddepeHInanbHbIX YpaBHEHNM, METOIbI pelieHuid. MeToabl peleHus
JUHEHHBIX CUCTEM YpaBHEHUH C MOCTOSHHBIMU KO3PPUIIMEHTAMH.
Ne786-875.

3ansatue Ne25. KonrponbHas pabota Ne3

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. I3y4uTh OCHOBHBIE METO/IBI PEIICHHS TUHEHHBIX CUCTEM YPaBHEHUH C MOCTOSHHBIMH KOA(PPUITNCHTAMH,
2. Hayuntbcsi pUMEHSTh TEOPETUUECKUE CBEACHUS NIPH PEIICHUY 3a]1a4;

Tema 4. Kpaesbie 3agaum niast O4Y (ITK-8)
Jlekuus.

Oco0Obie Toukn Ha (ha3oBoit rockocTu. Jlekmus 21. Cucrema HemMHEWHBIX TU(GEpeHITHATBHBIX
ypaBHeHui. Kpaesbie 3agaun qyist OJ1Y, nocTaHOBKa, CBEICHUE K JIMHEHHON KpaeBOM 3a/1a4u K 3a7a4e
Komm. 3agaua [lltypma - JInyBumis.

IIpakTH4eckoe 3aHATHE.

3anarue Ne 26-28. Kpaesbie 3anaun s O/1Y, nocraHoBKa, CBEJAEHUE K JIMHEHHON KpaeBOM 3a1auu K
3agade Komu. @ynkius ['puna. 3agaua [typma - JInyBriuis. No751-785.

3anstue Ne29. KonrponbHas padora No4.
3anstre Ne 30, 31. OcoObie Touku Ha Ga30Boii IIOCKOCTH.  Ne961-1034.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 M3yunTh TEOpETHUECKUE CBEICHUS, HAYUNTHCS peLIaTh TUIIOBBIE 3aJauu.
2 Hayuutbcs coctaBnath GyHkiuio [puHa;
3 HayuuTbcs HAXOMUTH COOCTBCHHBIE 3HAUEHUSI W COOCTBEHHBIC (DYHKIIMU KPaeBOU 3aauu.



Tema 5. Teopus ycroitunBoctu (ITIK-1)

Jlekumus.
Jlexumii 22. YeroiunBocTh pemennii qudGepeHnnanbHbX ypaBHeHnd. Kpurepuii ycTOHIMBOCTH pEIICHHIMA
JUHEHWHBIX YpaBHEHUN ¢ TOCTOSHHBIMU KodhdunmenTamu. Jlekmus 23. Knaccudukarus moioxkeHuin
paBHOBECHS JIsl IMHEWHBIX YpPAaBHEHUH Ha MJIOCKOCTHU: YCTOMUMBBIE U HEYCTOMUNBLIE Y3IIbI U (DOKYCHI,
cemio, ueHtp. Jlekuusa 24. OCHOBHBIE ONPENETIECHUS] TEOPUH YCTOMYMBOCTH 10 JISTTyHOBY.
AcumnTorudeckas yctTouunBocThb. Jlekmus 25. Touku paBHOBecHs. YCTOMUMBOCTH 1o JIsmyHoBy. Jlekuust
26. Teopema 00 yCTOWYMBOCTH 10 TIepBOoMY TipuOmmkennto. Jlekmus 27. MccnenoBanrue yCTOWYUBOCTH
pemenuit quddepeHIMaIbHbIX YpaBHEHUH IO IepBoMy npudmmkennto. Kpurepuii Payca-I'ypBuia

IIpakTnyeckoe 3aHsATHE.

3anstue Ne32-35. AcumMnToTHdeckasl yCTOMUMBOCTh. TOUKM paBHOBECHS. YCTOMYMBOCTH 110 JIAIyHOBY.
Teopema 00 ycTOWYMBOCTH 110 NTepBOMY IpUOIIKeHHI0. ViccienoBanne yCTOWYMBOCTH pEIICHU
mddepeHnranbHbIX ypaBHEHUH 10 iepBoMy npudnmxenuto. Kpurtepuit Payca-I'ypsuna.

Ne881-960.
3ansatue Ne36 KonrponbHaas padora NeS.
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1  U3yuuTh TEOpETHUECKUE CBEJICHUS, HAYUYUTHCS PElIaTh TUIIOBHIE 3a/1auH.
2 HayuuTbcsi IPUMEHSITh METO/IBI ONIpeAeeHUs YCTONYMBOCTH pemeHust O Y.

3 Hayuutscs onpenensaTh yCTOWUMBOCTD PELICHUS 110 JIAMyHOBY, aCUMITOTHYECKYIO YCTOMYMBOCTD
pewenus OLY.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

5 cemecTp
* mocemaeMocts — 20 0auIoB
*  TeKyLMH KOHTpoJb — 60 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KakapIi
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. |Auddepeniman | ycTHbINH 25 3 Oamma — 3amada pelIeHa BEPHO, METON BBIOpaH HamOojee
bHBIE orpoc, paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
YpaBHEHHS  |CaMOCTOST MperoaBaTesieM BOIIPOCHI;
MepPBOTO ebHas 2 Oamra — 3a/Jada pelmieHa BEpHO, HO NPU 3TOM HCIIONB30BaH He
nopsiKa pabora, CaMBI{ parMOHAJIBHBINA MeTOo] (MM CTYACHT HEyBEepEHHO OTBEUAEeT Ha
perieHne TIOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT HCIIPaBIIIET);
KOHTEKCTH 1 Ganm — CTyAeHT MOXET MPaBWIBHO DEUINTh 33/ady TOJNBKO C
BIX, MIOMOIIIPIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
CUTYyaImo paboTHI OCBaMBaeT HYXHBIN yueOHBII MaTepua;
HHBIX 0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33]a4l F HE MOXKET
3a/a4q OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis U oOHApyKHBaeT
(Bermonae MIOJTHYTO HEMTOATOTOBIEHHOCTh 110 M3yYaeMOi TeMaTHKe.
HUE
MpaKTHYEC
KHX
3aJTaHHI )




Kontpon 10 CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJlaHWid 110 HWHIUBUAYATbHBIM
bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHuBaeTcs B 2
padora(x Oamna.
OHTPOJIBH
blIii cpe3)
2. | Auddepenunan | Bemonne 15 3 Oawa — 3amaya pelieHa BEpHO, MeETo BbIOpaH Haumbonee
bHBIC HUE palMoOHAJIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBICHHBIC
YpaBHEHUS  |IpakTH4eC npernoaaBaTesieM BOIPOCHI;
BEICIIIETO KHX 2 Oamia — 3ajaya pelieHa BEpHO, HO IPU 3TOM HCIIOJIL30BaH HE
opsiIKa 3aaHuit caMblil pallMOHAIBHBIA METOX (WJINM CTYJICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO CaM ce0sI UCTIPABIISIET);
1 Gamm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBI0 HABOASIIMX BONPOCOB IPENOAaBaTeNs, HO B IpoOLEcce
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,
0 6amIoB — CTyIEHT HE MOXKET MPUBECTH PEILICHHUE 33/1a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BONPOCHI MPEMoAaBaTelisi H 0OHApYKUBAET
MOJHYIO HEMTOATOTOBIEHHOCTH 110 H3y4aeMON TeMaTHKe.
CaMOCTOSITEILHOE  BBIMIOJHEHHUE 3aJaHWid 110 HWHIUBUAYATbHBIM
owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
Oasna.
KounTpoa 10 CaMocTosiTelbHOE ~ BBIMIOJHEHHUE 3aJaHWii TI0 HHIUBUAYATHHBIM
bHas ouneram, comepkammM S 3amannii. Kaxxmoe 3amanue oreHnBaeTcs B 2
pabdora(k Oamna.
OHTPOJIbH
blii cpe3)
3auer 20 Ha 3ader mpennaraercss HHIUBHIyIBHOE 3allaHue M3 S5 3amad 1o 4
Oasa 3a BEpHOE pelieHne 3a/1a9u.

3. [TocemaeMocTs 20 CTyneHT, He HMMEIOUIMKA TPOITYCKOB 3aHATHH 0e3 YBa)XHTEIbHOU
MPUYMHE W BBHINONHSIOMIUNA BCE 3aaHUS MOXET JOIMOJIHUTEIHEHO
no’ay4uTs 10 10 6a1moB BKIIOUNTENBHO. ( 38 KaXKIYIO TEMY).

4. [IpemuansHbie OaILITBI 20 VYyactue B cTyaeHueckux onummuagax — 10 6amios
VYdacTre B cTyneHueckux koHpepenuusax — 10 6anios

5. |HauBuAyalibHbIC 3aJ]aHNS, 50 JloGop 6amioB: CTYIEHT MOXKET MPEAOCTABUTE BCE 3aaHUS TEKYIIIETO

C TIOMOIIBI0 KOTOPBIX KOHTPOJIS ¥ 3a/1aHUSI KOHTPOJIBHBIX CPE30B
MOXKHO HaOpaTh
JIOTIONTHUTENIbHBIE OaITbI
6. Hroro 3a cemectp 100
6 cemecTp

*  IIOCELaeMOoCThb — 5 OaIoB

*  TEKYyIIUWA KOHTPOJIb — 45 0aioB

*  KOHTPOJIbHBIE cpe3bl — 2 cpe3a 1o 10 0anioB Kax bl

* mpeMuanbHBIE OauTel — 20 6aioB

* OTBeT Ha ’k3ameHe: He Oonee 30 H6amioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU

Te | /BHUI y4eOHOH |TEKylIero | KOI-BO

MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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JIunelinbie Brinonne 15 3 Oamra — 3ajgaya pelieHa BEPHO, METOJ] BHIOpaH HauOojee
CHCTEMBI HUE paluoHaNbHO, CTYACHT TPaMOTHO OTBEYAECT HA BCE IOCTABJICHHBIC
muddepeHnuan (IpakTuiec MpEenoaBaTesieM BOIPOCHL;
BHBIX KHUX 2 Oamra — 3aja4ya pelleHa BEPHO, HO MPU ITOM HCIIONB30BaH HE
ypaBHEHUI 3aJaHUM CaMBbIil palMOHAaTIBHBIA MeTOo] (MIJIM CTYICHT HEyBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,
0 6ayyIOB — CTYACHT HE MOXKET IIPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareias U oOHAPYKUBACT
MIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
KonTpoa 10 CaMocCTOSTENbHOE  BBIMOJHEHWE 3aJaHUi IO HHIUBUIYaIbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJIbH
blIii cpe3)
Kpaesblie 3anaun | Beimonane 15 3 Oamra — 3ajgaya pelieHa BEPHO, METOJ BHIOpaH HauOojee
st O0Y HUE paluoHaNbHO, CTYACHT TPaMOTHO OTBEYAECT HA BCE IOCTABJICHHBIC
MpaKkTUyec MpEenoaBaTesieM BOIIPOCHL;
KHUX 2 Oamia — 3aja4ya pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE
3aJaHUM CaMBbIil parMOHATBHBIA MeTo] (MIJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaeT HYXHBIH YUEOHBIN MaTepua,
0 6ayyIOB — CTYACHT HE MOXKET PUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBACT
TMIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
Teopus Brinmonne 15 3 Oata — 3ajaua pemieHa BEpHO, METo BbIOpaH Hambonee
YCTOMYUBOCTHU HUE paluoOHANbHO, CTYACHT TPaMOTHO OTBEYAE€T HA BCE IOCTABJICHHBIC
MpaKkTUyec MpEenoaBaTesieM BOIIPOCHL;
KHUX 2 Oamia — 3aja4ya pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE
3aJaHUM CaMbIil palMOHATBHBIA MeTO] (MIJIM CTYICHT HEyBEpEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0sl UCTIPaBIISICT);
1 Ganm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,
0 0ayJIOB — CTYACHT HE MOXKET IPUBECTH PEIICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBaCT
MIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
KonTpoa 10 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUM IO WHIUWBUIYaIbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJIbH
bIii cpe3)
[TocemaeMocTs 5 CTyneHT, He HMMEIOUIMHA IPOITYCKOB 3aHATHH 0e3 YBa)XHTEIbHOU
NPUYUHE U BBINOJHSIONINI BCE 3aJaHUs MOXET JOMOJIHUTEIBHO
MOJTYYUTh 10 5 0aJUIOB BKITIOUUTENBHO.
[IpemuansHbie OaILITBI 20 VYyactue B cTyaeHueckux onummuagax — 10 6amios
VY4acTre B cTyneHueckux koHpepenuusax — 10 6anaos
OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPBLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS

OusieTa Ha OIEHKY «YJOBJICTBOPUTEIHHOM

18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OmieTa Ha OIICHKY «XOPOIIIOY,

25-30 6amIoB — CTYIEHT PacKphll OCHOBHBIC BOTIPOCHI M 3aJaHUS
Ousera Ha OIEHKY «OTIIHYHOY.
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7. |MnauBuOyanbHBIC 3a1aHUS, 50 Jlo6op 6aiioB: CTYACHT MOXKET MPENOCTABUTh BCE 3a1aHHsI TEKYILETO
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL ¥ 3aJaHNsI KOHTPOJBHBIX CPE30B
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

8. Hroro 3a cemectp 100

HtoroBas omeHka 1O »JKk3aMmeHy BeicTaBisiercss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN
gyetpipexOambHoil  mikane. [lepeBom 100-0amnbHOM  pEeHTHMHTOBOWM OIEHKH 1O JUCIHHUILIAHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GanyoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BrinoJiHeHHe NPAKTHYECKUX 3aJaHUM

Tema 2. luddepenunanbable ypaBHEHHS BBICIIETO MOPSAKA
Ompoc o Teopun; peleHne 3a1a4d y J0CKH

Tema 3. JIuneitapie cucteMbl uddepeHInaIbHbIX YpaBHEHUH

CamocrosTenbHas MpopaboTKa TEOPETUIECKOTO MaTepHaa, N3yuyeHHe MPUMEPOB PEIICHUS! KOHKPETHBIX
3aja4, MPUMEHEHHE TIOTYUYCHHBIX HaBBIKOB B cBOel pabote. KoHcynbranuu ¢ npenogasareneM. Mo3ropoit
LITYpM, I'PYIIIOBOE PEIICHUE TBOPUECKUX 3a/1au.

CTy/lIeHT IPUBOINT Ha JIOCKE PEIICHUE KAaKOH-IN00 U3 MPEJIOKCHHBIX 3aJ1a4, apryMEHTHPOBAHO
noka3biBaeT 3()(heKTUBHOCTh BEIOPAHHOTO METOJ/Ia M OTBEYAET Ha BOMPOCHI IIPEIIOIaBaTelIs, KaCAIOIUeCs
npeaMeTa 00CyKIEeHUS

Tema 4. Kpaessie 3anaun ais OY
Ornpoc 1o Teopuu; peuieHue 3aj1ad y J0CKu

Tema 5. Teopus ycronuuBocTH
Omnpoc 1o Teopuu; peleHue 3aaad y J10CKU

3ader

Tema 2. JIuddepennmanbabie ypaBHEHUS BBICIIETO TOPSIKA
3auet o WHAUWBUAYaJIbHBIM KapTOYKaM

Kontponbnas padora

Tema 1. luddepennnanbapie ypaBHEHHs IEPBOTO MOPsIKA
KontpomnsHnas padota

Tema 2. JIluddepennumanpabie ypaBHEHUS BBICIIETO TTOPSIKA
CaMOCTOSTENLHOE BBIIIOJIHEHUE 3aI[aHI/II\/’I M0 UHAWBUAYAJIbHBIM 6I/IHCTaM

12
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Tewma 3. JIuneiinsie cuctemsl AU hepeHInanbHbIX YpaBHEHUH
BeinonHeHne HHAUBUAYAIbHBIX 3aJaHAN 110 KAPTOUKAM

Tewma 5. Teopust ycToi4nBOCTH
Pexuienue 3ala4 Mo MHAWBUAYAJIbHBIM KapTOYKaM

YCTHBII OIPOC, CAMOCTOATEIbHAS PadoTa, peleHne KOHTEKCTHbIX, CHTYallHOHHBIX 32124
(BbInoJIHeHNE MPAKTHYECKUX 3aJaHU )

Tema 1. Iuddepenmanbabie ypaBHSHUS IEPBOTO TOPSIIKA
OTBeTHI HA TCOPCTUUICCKUC BOIIPOCHI
Penrtenue 3amay

4.3 IIpomexxyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunosbie Bonpocsl 3a4era (IIK-1, ITK-8)

1 OcHoBHble  mOHATHA U onpeaeneHus (nuddepenimansuoe ypaBuenue, pemenue OLY,
HopMmanbHasg  cuctema OIY u e€ pemenue). [Ipumeps! 3anau, npusoaamux k OY.
I'eomerpuueckass  mnTepnperanus pemenus OY. @a3oBoe NPOCTPAHCTBO, MHTETpaIbHASL KpUBas,
[I0JIE  HaIlpaBJICHUM.

2 3anaua Komm: onpenenenue. Teopema Komm  cymiecTBOBaHUS U €IMHCTBEHHOCTH PELICHUS 3a]1aun
Komm ans O/Y nepBoro  mopsiika, JOKa3aTeabCTBO.

3 Ouenka  pa3HOCTH pELIEHU IBYX ypaBHeHUI. HenpepbiBHAsS 3aBUCUMOCTD PELIEHUSI OT
HAYaJIbHBIX YCJIOBHUH, IPaBOM YaCTH U IapaMeTpa.

4 Omnpenenenue  0oOIIEro peuieHus, 00IIero HHTerpana, oouiero uarerpaita O/1Y nepsoro nopsaka B
obnactu 1. [Tpumep.

5 M3oknunbl,  Meron M3okiIMH pereHust OY.

6 JlnddepeHmanbapie  ypaBHEHUS C Pa3ISISIOMMMHCS IepeMeHHbIMH. OTHOPOIHBIE U
KBa3HOTHOPOAHBIE  ypaBHEHUs. [IpuMep OMHOPOIHOTO ypaBHEHUs. YpaBHEHHUS B MTOTHBIX
nuddepennmanax. MaTerpupyromuii MHOXUTENb. [IpuMepsr.

7 Jluneitnpie  auddepenunanbHpie ypaBHEHHS MepBoro nopsaka. Meron bepuymmu. Meron
Jlarpanxka. IIpumepsl. YpaBraenus bepuyinu u Pukkaru.

8 Ocobbie  TOUKH, 0coObIe pemierns O/1Y nepsoro nopsiaka. [Ipumepsr.

9 VpaBHeHHs, HE pa3pelIeHHbIE OTHOCUTEILHO MPOU3BOAHON. YpaBHeHus Jlarpanxka u Kiepo.
Teopema Komu: popmynupoBka.

10 3amavam  teopema Komm myist HopmanbHOM cuctembl OJY. UacTHoe u 00111e€e pereHrue CUCTEMBI
OYV.

11 Ouenka  pa3HOCTH JBYX pelieHuid HopMmanbHOU cuctembl O/[Y. HenpepbiBHaAs 3aBUCUMOCTD
pelieHns OT HayajJbHBIX JAaHHBIX U IapameTpa.

12 O0Y n-ro  mopsaka. 3agada Komu, Teopema Komm. OG11iee 1 4acTHOE pelIeHre ypaBHEHUS.

13 Cnyyan  moOHM)KEHUS NOpAAKA AJs ypaBHEHUS n-ro nopsaka. [Ipumepsl.

14 Jluneitneie IY  (ma  mpumepe nuddepeHnranpHoro ypaBHeH!s 2-T0 MOpsiaKa). XapaKTepHbIe
CBOMCTBa  JIMHEMHOIO YpaBHEHHs C MOCTOSHHBIMH KO3 PHUIIMEHTaAMHU ISl OTHOPOIHOTO U
HEOJTHOPOJHOTO YpaBHEHUH (BH]I PELLIEHUS B 3aBUCHMOCTH OT BH/Ia KOPHEH  XapaKTepUCTHUECKOTO
ypaBHEHUSA).

15 O6mme  CBOWCTBA JIMHEHMHOTO ypaBHEHUS N-TO MOPSIKA.

16 Jluneiinple  nuddepeHranbHble YPaBHEHUS BBICIINX ITOPSAIKOB, OHOPOJHBIC U HEOAHOPOIHBIE.
CaezneHue K IMHEHHOH cucteme. Onpenenenue TMHEHHO 3aBUCUMON CUCTEMBl  (DYHKITH.
BpoHnckuan u pyHaamMeHTanabHas CUCTEMA pelIeHui.

17 Teopema 0  CTpyKType 00IIero pemenus JuHeHHoro ogquopoaroro OJIY n-ro nopsiaka.
18 Teopema 0  cTpyKType 00IIero pemeHus TuHeiHoro HeoqHopoaHoro O/1Y n-ro mopsiaka.
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19 Jluneiinple  nuddepeHanbHble YpaBHEHUS C MOCTOSTHHBIMU Kodgdurrentamu. Ciayvaii
pasinuHbIX  KopHei. [Ipumep.

20 Jluneiinsle nu¢epeHnaibHble yPaBHEHUS ¢ MTOCTOSIHHBIMU Kod¢urrentamu. Ciyyail KpaTHBIX
KOPHEH XapaKTEepUCTUYECKOro  ypaBHeHus. [Ipumep.

21 CrpykTypa  YacTHOTO PELICHHUS YPAaBHEHUS C MOCTOSHHBIMH KO()(DUIIMEHTaMU U CHICIIMATIbHON
paBoil yacTeio. [Ipumepsl.

22 Meron  Jlarpanxa pemenus HeogHopogHoro O/1V.

23 OO0mIue CBOMCTBA JIMHEWHOTO  ypaBHEHHUS N-TO MOpsaKa (HOpMaIbHOU cucTembl TuHeHHbIX O/Y).

24 Ormpenenenue JMHEHHO  HE3aBUCHUMOCTH CUCTEMBI BeKTop-pyHKImii. Onpenenurens BpoHckoro.
@yHIaMEeHTalIbHAs CUCTEMA PEIEHUH HOpMalIbHOM cucTeMbl JInHeHHbIX O/1Y. dopmyna
Octporpazackoro-JInyBuiis.

Tunosble 3axanus s 3adera (IIK-1, ITK-8)



DHPE,E[E.'-IHTL THII YPaBHCHHA H PEIIHIE €TI0

(==

y—u' =201+ x°y");

a4

v Vv
y’z[‘—} +=+1;

t-J

3. y'=y-tex+ cosx;

4. (B3x? +100)dc + (5x> =Dy =0;
5. y-x-lnx =y

6. 2y —4y'+v=0.

7. V" +2y +y=—01.

8. y"=5y"+17y"-13y=0.

PemHTE 0THOPOIHYIO CHCTEMY YpaBHEHHH:

J’j-" =6y+:z
]\:’ =—16y—2z
PemuTs cHCTEeMY ypaBHeHHH MeToJ0M JHIepa
fx' =3x+2v
10.4
Lv =Xx+YV
Pemuts JIH/C MeTOI0M HeompeaeleHHBIX KO3 (PHITHEHTOB:
r
X¥=x+2y
11.-J/ . "
L*L-' =x—5=s1nft

Pemuts JIH/IC MeTomoM BapHAaITHH:

r er
X'=—x—y+ r
12 l+e
' t
e
V' =2x+2y+ r
L l+e

Tunosbie Bonpocskl 3k3amena (I1K-1, ITK-8)

Tunosbie BONpPOCHI 3a4eTa no aucuuiinie « JAnddepennuanbupie ypapHeHus» 1151 3a4eTa B 5
ceMecTpe.
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1 OcHoBHble  mOHATHA U onpeaeneHus (nuddepennuansuoe ypaBaenue, pemenue OLY,
HopMmanbHasg  cuctema OIY u e€ pemenue). [Ipumeps! 3anau, npusoaamux k OY.
I'eomerpuueckass  mnTepnperanus pemenus OY. @a3zoBoe NPOCTPAHCTBO, MHTETpaIbHAsL KpUBas,
[I0JIE  HaIlpaBJICHUM.

2 3anaua Komm: onpenenenue. Teopema Komm  cymiecTBOBaHUS U €IMHCTBEHHOCTH PELICHUS 33]1aun
Komm anis O/Y nepBoro  mopsiika, JOKa3aTeabCTBO.

3 Ouenka  pa3HOCTH pELIEHUI IBYX ypaBHeHUI. HenpepbiBHAsS 3aBUCUMOCTD PELIEHUSI OT
HAYaJIbHBIX YCJIOBHUH, IPaBOM YaCTH U IapaMeTpa.

4 Omnpenenenue  0oOLIEro penIeHUs, 00IIero HHTerpana, oouiero uarerpaita O/1Y nepsoro nopsaka B

obnactu 1. [Tpumep.

5 M3oknunbl,  Meron M3okiuH pereHust OY.

6 ludpdepeHuunanbaple  ypaBHEHUS C pa3esAOMUMUCS IepeMeHHbIMU. OHOPOIHbIE U
KBa3WOJHOPOAHBIE  ypaBHEHHUs. [IprMep 0OMHOPOIHOIrO ypaBHEHUS. YPABHEHUS B MTOJHBIX
nuddepennmanax. MaTerpupyromuii MHOXUTENb. [IpuMepsl.

7 Jluneitapie  auddepenunanbHbie ypaBHEHHS MepBoro nopsaka. Meron bepuymnu. Meron
Jlarpanka. IIpumepsl. YpaBaenus bepuyinu u Pukkaru.

8 Ocobbie  TOUKH, 0coObIe pemierns O/1Y nepsoro nopsiaka. [Ipumepsr.

9 VpaBHeHHs, HE pa3pelIeHHbIE OTHOCUTEILHO MPOU3BOAHOM. YpaBHeHus Jlarpanxka u Kiepo.
Teopema Komm: popmynupoBka.

10 3amavam  teopema Komm myist HopmanbHOM cuctembl OJ1Y. UacTHoe u 00111ee pereHrue CUCTEMBI
O1Y.

11 Ouenka  pa3HOCTH JBYX pelieHuid HopMmanbHOU cuctembl O/[Y. HenpepbiBHAs 3aBUCUMOCTD
peleHuss OT HaYaJIbHBIX JAaHHBIX 1 MapaMeTpa.

12 O0Y n-ro  mopsaka. 3agada Komu, Teopema Komm. OG11iee 1 4acTHOE pelIeHre ypaBHEHUS.

13 Cnyyan  moHMKEHUS NOpAAKA A ypaBHEHUS n-ro nopsaka. [Ipumepsl.

14 Jluneitaeie IY  (ma  mpumepe nuddepeHnuanpHoro ypaBHeH!s 2-T10 MOpsiaKa). XapaKTepHbIe
CBOMCTBa  JIMHEMHOIO YpaBHEHHs C MOCTOSHHBIMH KO3 PUIIMEHTaAMHU ISl OTHOPOIHOTO U
HEOJTHOPOJHOTO YpaBHEHUH (BU]I PEILIEHUS B 3aBUCHMOCTH OT BH/Ia KOPHEH  XapaKTepUCTHUECKOTO
ypaBHEHUSA).

15 O6mme  CBOWCTBA JIMHEHMHOTO ypaBHEHUS N-TO MOPSIKA.

16 Jluneiinple  nuddepeHranbHble YPaBHEHUS BBICIINX ITOPSAIKOB, OHOPOJHBIC U HEOAHOPOIHBIE.
CaezneHue K IuHEHHOH cucteme. Onpenenenue TMHEHHO 3aBUCUMON CUCTEMBl  (DYHKITHH.
BpoHnckuan u pyHaamMeHTanabHas CUCTEMA PeIIeHUi.

17 Teopema 0  CTPyKType 0OIIEro pemeHus JuHeHHoro ogHopoaroro OJIY n-ro nopsiaka.

18 Teopema 0  cTpyKType 00IIero pemeHus TuHeiHoro HeoqHopoaHoro O/1Y n-ro mopsiaka.

19 Jluneitnpie  muddepeHmanbHbie YpaBHEHUS ¢ TOCTOSHHBIME KoddpummenTamu. Ciydaid
pa3nu4HbBIX  KopHeil. [Ipumep.

20 Jluneitasie nuddepeHnraIbHbIC ypaBHEHUS ¢ TMOCTOSHHBIMU KodddunmerTamu. Ciaydaid KpaTHBIX
KOpPHEH XapakTepUCTUUEeCKOro  ypaBHeHus. [Ipumep.

21 CtpykTypa  YacTHOTO pEUICHHUs ypaBHEHUS C TOCTOSHHBIMU KOA(PGUIIMEHTaAMH U CTICITHATBHOM
npaBoi yactelo. [Ipumepsl.

22 Meton  Jlarpanxa pemenus HeogHopogHoro O1Y.

23 OOmue CBONCTBA IMHEHHOTO  ypaBHEHHs N-TO MOPsIKa (HOpMaJIbHOW cucTeMbl THHEHHBIX O[Y).

24 OnpeneneHne TUHEHHO  HE3aBUCHUMOCTH CHCTEMBI BeKTOp-pyHKkmii. Onpenenurens BpoHckoro.
DyHIaMeHTalbHasi CUCTEMA PEICHU HOPMAJIbHOUM cucTeMbl TuHEeHBIX O/Y. ®opmyna
Ocrporpaackoro-JInyBuis.

Tunosbie BONPOCHI 1JIA IK3aMeHa B 6 cemecTpe.

1 Teopema o cTpyKType OOIIEro pemeHust OAHOPOTHON CUCTEMBI ¢ TIEPEMEHHBIMU KO3 PHUITMEHTaMH.
Teopema 0 cTpyKType pemieHHss HEOAHOPOTHON CHCTEMBI C IEPEMEHHBIMU KO PHUIIECHTaAMH.
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Cuctema nuHeiHbIX AU} depeHInanbHbIX YPaBHEHUH ¢ TOCTOSTHHBIMU KO3 UITMEHTAMHU.
XapaKkTepucTUuecKoe ypaBHeHHE cucTeMbl. Haxoxxaenne pyHaaMeHTalbHOM CUCTEMBI PEILICHHI B
cllydae pa3IMyHbIX KOPHEH XapaKTepuCTUYECKOTro ypaBHeHH. OOUIHii cirydail MpOCThIX KOPHEH.
dyHnaMeHTalIbHas CUCTEMA PEILICHUN B CIIy4ae KPATHBIX KOPHEM.
Mertopn Jlarpanka pemenuss HeogHOpoaHoi cuctemsl O/1Y.
VYpaBuenus Diinepa, Jlarpanxka, YeOniména.

IIpuBenenue ypaBHeHus K IBy4ieHHOMY Buay. Hynu pemenuii. Teopema 0 KOHEUHOCTH HyJIEH Ha
OTpE3KE.

Teopema 0 uepe10BaHUU HYJIEH.
Teopema cpaBHenus. [Ipumep ¢ ypaBHeHUEM DHpH.
Teopema Knesepa.

[lepBrie unTerpansl. OCHOBHBIE MOHATHS U ONPEEIICHUs: TOHAS MPOU3BOIHAs 10 t QyHKIUH u(t,X)
B CHJIy CUCTEMBI, IEPBBII UHTErpasl, nojoxkeHue paBHoBecus. [lonmkenue nopsaka cuctemsl OJY
IIPU [TOMOIIH NEPBBIX UHTETpasioB. CumMeTpuyHas ¢hopma 3amucH.

YeroitunBocts cucremsl JIOY. Teopemst JIsmyHoBa 00 yCTOHYMBOCTH. YCTOWYHBOCTH 10 TIEPBOMY
NPUOTKEHHIO.

OcoOble Touku Ha (a30BOM MIIOCKOCTH, UX THITBI. YCTOWIUBOCTb.
Cucrembl HeMMHEHHBIX J[ VY.

[TocranoBka KpaeBbIxX 3a1a4. JIuHeiHas KpaeBas 3a/1a4a, cBeieHue K 3anade Komm. 3agaya
[Irypma-JInysusis.

Jluneiinble nuddhepeHuanbHble ypaBHEHNs IEPBOTO MOPSI/IKA B YACTHBIX MTPOU3BOIHBIX. YPaBHEHHUS
xapakrepucTuk. 3anada Kommn. JIuneiinoe /1Y, kBasununeitnoe J1V.

WnTerpupoBanue nuddepeHnnaabHbpIX ypaBHEHUN TPU TTOMOIIH PSIIOB.

Meton nocienoBarenbHbIX npuOmmkeHuid. [IpuHiun cxareix orodpaxenuit. Teopema o
HENOJABMKHOM TOYKE.

Meron nomanbix Junepa. Meron Pynre-Kytra.
OnepannoHHbIi METOA perieHus 3agaun Komm.

Tunosbie 3aganusa 1s 3x3amena (IIK-1, IIK-8)



1 PemuTts vpaseesre: xvdx + (x + 1)dy = 0.
2. Pemuts vpaeerre: (x2 — y2)dy + 2xydx = 0.
3. PemuTs YpaEHEHHE METOIOM BAPHALHH OOCTOSHHEEI: V' + V = o
4. Pemute vpaseeEHe: V' + V' = 4sinx
3. PemuTes ypaeHeHHe: xy' — 2y = 2x3,
&, Pemuts ypasmerme: vy’ = 2y"'2.
7. Pemuts vpasmerne: V' = yicosx+ ytgx.
8. Pemuts ypaemerme: y' — 2y — 16y’ +32y = 0.
3. PemuTts vpaseerne: (v — 4xy?)dx = (2x%y2 + x)dy.
10.  Pemuts vpaeeeHHe: V' — 3y + 2y = 2%,
11.  Pemwuts vpaemeHEE: vy —xy'™ =yy'
12.  PemmTs vpaeeeHHE: 3y’ + 77 + i = 0.
13. Pemmrs vpaeHeHEe: x -y — Sxyy’ — x2y'? = 6y°.
14, PemHTh cHCTEMY JHOGEp eHIHATEHEIX VPAaBHEHHH MeTogoM JIarpamsa

¥=—dx sy,

1
V=—bx+y+—.
l+&

15. PemIHTE pasHEIME METOIAME (HIH MeToJ0M HCETYMEeHHH, HIH MeTogoM JHTepa, HIH

MATPHIHEIM METOIOM ) CHCTEMY THbdepeHIIHATEHEX VPaEHeHHH ¥'= 4T | rae
3 1 -1} 4 =1
_4=|2 2 -1 f’if:i"
-2 1 4} 4;=5

Hafite $vHIaMEHTANBHVIO CHCTEMY PEIICHH.

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTECTALMKI

3auer

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

«Ba4YTCHO» [K-1

(50 - 100 6aoB) K-8

«HE 3aUTEHO» IK-1

(0 - 49 6ainoB) IK-8

DK3aMeH

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenriu
TIOCTYOKCHHSI pe3YJIbTaTa)

«OTIIMYHO» [K-1

(85 - 100 6ammoB) I1K-8

«XOPOIIIO 1K-1

(70 - 84 6amioB) IK-8

«ynosnerBoputensHoy |[TK-1

(50 - 69 6amoB) IK-8

«CHEYAOBJICTBOPUTCIIHHO) [K-1

(menee 50 6ammoB)  [TTK-8

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
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5.1 Meronuueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObem, a
TaKXKe MMOPAJOK N3yUeHHsI U IIPENoAaBaHus y4eOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieisl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaibHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIHMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe TUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npo¢eCCHOHABHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX ISl OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIHHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JUTEPATYPHI;

- TIPY CaMOCTOSATEJIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJIeNaTh KOHCIIEKT, UCTIONIb3Yysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHUTEPAaTYpOl SIBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI I10 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JMUTEparypbl NPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaXJbli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA
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20
ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padlOHAJIBHOCTH UCIIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJlaHHUC.

VYCTHBI OMPOC MOMKET COMPOBOXKAATHCS TMPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATHUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAMMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBO/IBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Xennep B.K., benozepoa T.C., Xennep M.B. OObixkHOBeHHbIE au((epeHInaNIbHbIe ypaBHEHHUS,
BapUAIlMOHHOE HCYHMCICHHE, OCHOBBI CIEIHANbHBIX (YHKIMHA M HMHTErPalbHBIX YpaBHEHUH : yd4eO.
nocobue. - Cankr-IlerepOypr, Mocksa, Kpacnonap: Jlans, 2017. - 318 c.

2. Psokckux, B. U., beipaun, A. I1., Cunopenko, A. A. OObikHOBeHHBIE nu(depeHITnanbHbIe YpaBHEHUS C
MPWIOKEHUSIMU K 3a/ladaM MeXaHUKH, (U3MKH, TepPMOJUMHAMHUKHA M SKOJOTMM : ydeOHoe mocobwue. -
2025-03-01; OObikHOBeHHBIE nu(depeHINaNbHBIC YPaBHEHUS C NMPWIOKCHUSIMH K 3aJladaM MEXaHUKH,
¢busuku, Tepmo. - Boponex: BopoHeKCKH TOCY1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENHHBI YHUBEPCUTET,
ObC ACB, 2019. - 183 c¢. - Tekcr : osmekrponnbii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/93327 . html

3. JlutBun, J. b., Menemko, C. B., Mamaes, 1. . O6bikHOBeHHBbIE AU depeHnnanbable ypaBHEHUS U
cucteMbl : ydeOHoe Tmocobme. - Bech Ccpok oxpaHel aBTOpcKoro mpaBa; (OOBIKHOBEHHBIE
muddepeHnranbabie ypaBHEHUS U cucTeMbl. - CTaBponoib: CTaBpoNoNbCKUi TOCYJapCTBEHHBIN arpapHbIii
yausepcuret, Cepsucmikona, 2017. - 76 c. - Tekcr : snexrponnsiii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/76118.html



4. Jlanmna, U. A., Paradnesa, JI. C., PsaboBa, A. B. O0pikHOBeHHBIC nu(depeHITnaTIbHbIC YPAaBHCHUS :
yduebHoe nocooue. - 2022-10-01; O6sikHOBeHHBIE nuddepeHuanbabie ypaBHenus. - Cankt-IletepOypr:
VYuusepcurer UTMO, 2013. - 106 c. - Tekcr : snekrponnsiii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/71494 . html

5. FOwmarynoB, M. I. OOwikHOBeHHBIE AubdEepeHIINATbHbIE YPaBHEHUS : TEOPHs W TPUIIOKEHUA. -
2023-02-12; OOwikHOBeHHBIE muddepeHanpabie ypaBHeHUsA. - MockBa, IMxeBck: Perymspras u
XaoTHYeCKas TMHaMUKa, THCTUTYT KOMITBIOTEpHBIX uccienoBanui, 2019. - 181 c. - TekcT : aneKTpoHHBIH //
IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/91969.html

6. Apuonpn, B. M. OObikHOBeHHble auddepeHimanbabie ypaBHeHus. - 2023-02-12; OOGbIKHOBEHHBIE
muddepeHnnanbaple ypaBHeHHs. - VbkeBck: MHCTUTYT KOMIBIOTEPHBIX HCCIIENOBaHWM, PerymspHas u
xaotnyeckas auHamuka, 2019. - 368 c. - Tekcr : amekrponnbii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/92056.html

7. Honutpsrun, JI. C. O6sikHOBeHHBIE muddepennmnanbapie ypaBHeHus. - 2023-02-12; OObIKHOBEHHBIE
maddepeHnmanpaple  ypaBHeHHs. - VhkeBck: PerynsgpHas wu  xaoTuueckas IuHaMuKa, WHCTHTYT
KOMIBIOTepHBIX uccaenaoBannii, 2019. - 396 c. - Tekct : anekrponnsiii // [IPR BOOKS [caiiT]. - URL:
http://www.iprbookshop.ru/92055.html

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. Bonmonypuna, W. IlI., JlycakaeBa, C. T., bmaroBuchas, A. H. OObikHOBEeHHBIE AU(epeHIInaTbHbIC
ypaBHEHHsI IEPBOTO MOPS/IKA B IPUMEpaxX U MPUIIOKEHUSIX | METOAMYECKUE YKa3aHus. - Bech Cpok oxpaHbl
aBTOpckoro mpasa; OOBIKHOBEHHBIE IU(QepeHIMaIbHbIC ypPAaBHEHHS MEPBOro IMOpSIKa B IpUMeEpa. -
OpenOypr: OpenOyprckuii rocymapctBeHHbI yHUBepcuter, ObC ACB, 2014. - 59 c. - Tekcr :
anektpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/51604.html

2. Eropos, A. N. OOGwikHOBeHHBbIE nu(depeHinanbuble ypaBHeHHs U cuctema Maple. - 2021-05-25;
OoObixkHOBeHHBIE AU depeHnnanbupie ypaBHeHHs u cuctema Maple. - Mocksa: COJIOH-ITPECC, 2016. -
392 c. - Texkcr : anexrponnslii // [IPR BOOKS [caiir]. - URL: http://www.iprbookshop.ru/64928.html

3. Kaprames A. II., PoxxnectBenckuii b. JI. OGbikHOBeHHbIE AuddepeHnrnanbable ypaBHEHUS U OCHOBBI
BapUAllMOHHOTO HCYMCIEHMS. - 2-€ W3M., Ucpl. U Jom.. - Mocksa: Hayka, 1980. - 288 c. - Tekcr :
sanektpoHubit  /  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=455167

4. TlanteneeB A.B., SIlkumoBa A.C., bocoB A.B. OOGwbikHOBeHHbIE muddepeHIuaibHble ypaBHEHUS B
npuMepax u 3aaadax : Yueo. mocooue mis BTY3os. - M.: Beic. mik., 2001. - 376 c.

5. 3aiine B. @., [Momsaun A. JI. OOpikHOBeHHBIC AuddepeHnnanbuple ypaBHeHuss B 2 4. Yactp 2 :
CripaBOYHHMK TSI BY30B. - HCIIP. U JI0M; 2-€ u31.. - Mocksa: FOpaiit, 2020. - 196 c. - TekcT : 3neKTpoHHbIH //
9BC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/453009

6. 3aiiueB B. ®@., Ilonsaun A. J[. OObikHOBeHHBIE auddepeHnmanbupie ypaBHenus B 2 4. Yacte 1 :
CripaBOYHMK /715 By30B. - UCHP. U J01T; 2-€ u311.. - MockBa: FOpaiit, 2020. - 385 c. - Tekct : 3neKTpOoHHBIH //
DBC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/452277

7. Ilantenees, A. B., flkumona, A. C., PeibakoB, K. A. OObikHOBeHHbIE Au(depeHITnaIbHbIC YPAaBHCHUS :
ydueoHoe nmocooue. - 2021-04-20; O6sikHOBeHHBIE U depeHnanpabie ypaBHeHus. - Mocksa: Jloroc, 2010.
- 383 c. - Tekcr : anexrponnsiii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/9280.html

8. Tpenorun B. A. O0bikHOBeHHBIE AU depeHnnanbHple ypaBHEHUs : yueOHUK. - MockBa: OuU3MamiuT,
2009. - 312 c. - Tekcr : anekrponsbiii / OBC «YHuBepcurerckas O6ubnmuoreka onnaiin» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=82614

9. Aiiac D. O6pikHOBeHHBIC U PepeHnmnanbapie ypaBHeHus : [lep. ¢ anmi.. - Xapwekos, 1939. - 719 c.

10. Xaprman ®@. OObikHOBeHHBIE AU depeHnanbubie ypaBHeHus. - MockBa: Mup, 1970. - 719 c. - TekcT :
sanektpoHusit  //  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=468037

11. Cancone JI. O6pikHOBeHHBIC MU depeHImaibabie ypaBHeHUs. - MockBa: U3n-Bo uHoCTp. nuT., 1954. -

413 c. - Tekcr : snexrponssiii // OBC «YHuBepcuteTckas Oubmmoreka owiaitH» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=255702
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12. Psbymko, A. I1., Bapxaros, B. B., lepxasen, B. B., IOpyts, U. E. UnauBunyansHeie 3aaHus IO
Beiciiei mMaremaruke. Yacte 2. KommiekcHble umcna. HeompeneneHHble U ONpeeNeHHbIE WHTETPAIbL.
@DyHKIIMN HECKOIBKUX MepeMeHHbIX. OOBIKHOBEHHbIE MU (epeHIInalbHbIe ypaBHEHHS | y4eOHOe mocodue.
- 2023-01-20; WunuBunyanbHble 3afaHusl MO Bbicuiedl martemaruke. Yacte 2. KommiekcHble uucha.
Heomnpenenennsie . - Munck: Beimiimas mkona, 2011. - 396 c. - Tekcr : anexkrponnsiii / [IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/20274.html
13. benoma, T. U., I'pemmnos, A. A., Hyborpaii, . B. BrluncieHnne HeonmpeaeleHHbIX HHTErPajoB.
OObIkHOBEHHBIE JH(QepeHInaIbHbple ypaBHeHUs: @ ydeOHoe mnocobue. - 2021-04-20; Boruncienue
HEOIpeIeNIeHHBIX HHTEerpanioB. OObIKHOBEHHBIE MU(QepeHnnaibable ypaBHeHus. - Mocksa: Jloroc, 2004. -
184 c. - Tekcrt : sanextponssiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/13240.html
14. PsaOymiko, A. I1., XKyp, T. A. Beicirast matemaruka. Teopust u 3agaun. B 5 gactax. U.3. OObIKHOBEHHBIE
muddepennmnanbapie ypaBHeHUs. Psaapl. Kpataeie uaTerpans: : yueoHoe mocodue. - 2023-01-20; Bricmias
MaremaTuka. Teopus u 3amauu. B 5 gactax. U.3. OOsikHOBeHHBIE nudpepeHnnanbapie ypaBH. - MUHCK:
Bemmiimas mkoma, 2017. - 320 c. - Tekcer : osnekrponnsiid // IPR BOOKS |[cait]. - URL:
http://www.iprbookshop.ru/90756.html

6.3 Meroauueckue pa3paboTKH:

1. BynrakoB A.W., Mamotuna E.B., [1anacenko E.A., [InyxaukoBa E.A., ®ununmosa O.B. OGbIKHOBEHHBIE
muddepeHnranbaple ypaBHEHUS. 3alaud U MPUMEPHI C MOAPOOHBIMH pEIIeHUsIMUA : y4eb. mocobwue. -
Tamb6o0B: [M3mar. nom TI'Y um. I.P. lepxaBuna], 2014. - 98 c.

6.4 VlHpie MCTOYHUKU:
1. baza nanubix zbMath - https://www.zbmath.org/

7. MaTepuaJbHO-TeXHMYecKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauToOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O WM CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPey YHUBEPCUTETA.

Jlnist mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIA UCTIONB3YIOTCS HA0OPBI IEMOHCTPALIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

Jlunien3nonHoe U cBOOOJHO pacpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOffice

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Omneparnmonnas cuctema "Anst O6pazoBanue"

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. IIpe3unentckas oubnuoreka umenu b.H. Ensriuna. — URL: https://www.prlib.ru

2. Poccwiickast rocynapcTBeHHas Ondanoreka: opuimanbabii cait. — URL: https://www.rsl.ru
3. Poccuiickast HaroHanbHas OubanoTeka: opunuambHbii cadT. — URL: http://nlr.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
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https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



