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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

61.0.19 OuddepeHumansbHble ypaBHEHUS

Kod u HaumeHosaHue OucyumniuHbl 8 COOmMeemcmauu ¢ yLI€6HbIM nnaHom

1. Koa ¥ HaumMeHOBaHMe HanpaBneHusa nogrotosku/cneymnansHocTu: 02.03.02

@yHOameHmMarnbHasa uHghopmamuka u UHGhOpMayUOHHbIE MeXHOI02uuU

2. Mpodunb nogroTroBku/cneumannsanua: UHXeHepuUs rnpozpammMHo20 obecrieyeHusi

3. KBanudukaumusa BbinyckHUKa: __ 6akanasp

4. dopma oby4eHuUA: _ oyHas

5. Kachegpa, oTBevalowan 3a peanmsauymio QUCUUNINNHDbI: __ Kaghedpa cucmemMHoz20

adarnu3a u ynpaserseHus

6. CoctaButenu nporpammbl: ____ E.[1. benoycosa, K.¢b.-M.H., doueHm

(®UO, yyeHass cmeneHb, y4eHoe 38aHUe)

7. PexomeHpoBaHa: HayyHo-memoduyeckum coeemom ¢hakyribmema rnpuxkiadHou
Mamemamuku, UHgbopMamuku u mexaHuku (npomokosi Ne 7 om 26.05.2023

(HaumeHog8aHue pekomeHAyrowel cmpykmypsbi, ama, HOMep rpPomokorna,

ommemku o rpodsieHUU 8HOCSIMCS 8PYYHYI0)

8. YuebHbIn roa:_ 2023/2024 CewmecTp(bl): 4




9.Lllenu n 3agaum y4yeb6HOM ANCLUNIIUHDI
Llenamu oceoeHusi y4ebHoU ducyuniuHbl 6715 MCs:

- chopmmMpoBaTb y CTYAEHTOB COBPEMEHHbIE TEOPEeTUYECKNE 3HaHMSA B 0611acT 06bIKHOBEHHbIX
anddepeHumManbHblX YPaBHEHUA UM MPaAKTUYECKME HaBblKM B PELeHUM U UccnenoBaHum
OCHOBHbIX TUNOB OBbIKHOBEHHbIX AMddepeHUManbHbIX ypaBHEHNA, NO3HAKOMUTL CTYAEHTOB C
Ha4anbHbIMM HaBblKaMW MaTeMaTM4YeCKOro MoLENUPOBaHUA ANs POPMUPOBAHUA YMEHUN WU
HaBbIKOB MO MCMNOMb30BaHUIO (yHAAMEHTaANbHbIX 3HAHWW, MOMYyYeHHbIX B obnactu
MaTeMaTUYECKMX N eCTECTBEHHbIX HaYK, B NPOdeCCMOHanbHON OeATEeNbHOCTH.

3adayu y4ebHoU OucyuUnuHbI:

- obyyeHne CTygeHTOB NPUMEHEHUIO Ha NPAKTUKE METOLOB NOCTPOEHUSA MaTeMaTUYECKNX
Moaernen B Buae andpdepeHumanbHbIX YpaBHEHUN;

- OCBOEHME OCHOBHbIX METOA0B peLleHns anddepeHunanbHbIX ypaBHEHNUN,

- 0by4yeHne OCHOBHbBIM MOMOXEHUAM TEOPUU: YCTONMYMBOCTb, CYLLLECTBOBaHUE peLUEHUN,
KayeCTBEHHbIE CBONCTBA PeLUEHUM;

- ccbopmumpoBaTb 6a30Bble 3HAHWS N HABbIKM PELLEHNS TUMNOBbIX 3a4ay C Y4€TOM OCHOBHbIX
NOHATUN N OOLMX 3aKOHOMEPHOCTEN, CHOPMYIIMPOBAHHBLIX B pamMkax ©0a30BbiX AUCLMMMNH
MaTtemMaTuKu, MHPOPMATUKN U eCTECTBEHHbIX HayK,;

- 0By4nNTb NPUMEHEHUNIO CUCTEMHOTO NOAX04A U MaTeMaTUYeCkuM MeToaam B
dopmManusauumn peLleHns npuknagHbix 3agav;

- chopMmnpoBaTb HaBblkM BbIOOpa COBPEMEHHBLIX MaTEMaTUYECKUX MHCTPYMEHTarbHbIX
cpeacTs ans o6paboTkm nccneayemblix SBfIEHUN B COOTBETCTBMM C MOCTaBMNEHHOMW 3afayen,
aHanmsa pesynbTaToB pPacyeToOB N UHTEPNPETUPYET NONYYEHHbIX Pe3yNbTaToB.

10. Mecto y4ye6HOM AucumnnuHbl B cTpykType OOI: [JucuunnmHa oTHocuTcs K 6aszoBomy
uukny. [Ona eé ycnewHoOro oOCBOeHWS TpebyeTcss 3HaHWe OCHOBHbIX pasfdenoB Kypca
MaTeMaTMyecKoro aHanmsa, MMHeENnHon anrebpbl, aHaNUTUYECKON reoOMeTPUN.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsi MO AucuUnNnMHe/Moayno (3HaHWUSA, YMEHMUS,
HaBblK1), COOTHECEHHbIe C NJlaHUpyeMbIMN pe3ynbTaTaMu OCBOEHUA obpa3soBaTesibHOM
nporpamMmbl (KOMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUSA:

Koa HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaThl 06y4eHns
KOMMeTeHLMm
OrlK- | CnocobeH OlK-1.1 | Pewaetr  TunoBble | 3HaTb: TUNOBLIE 3a4a4W.
1| ncnonb3osatb 3ajaum c  y4eTom
dyHOaMeHTanbH OCHOBHbIX MOHATMI | YMeTb: pelwaTtb TUNOBbIE  337a4M C y4eToM
ble 3HaHNS, n 06u:mx OCHOBHbIX MOHATMIN 1 OOLMNX 3aKOHOMEPHOCTEN.
MONyYeHHbIE B 3aKOHOMEpPHOCTEN, _
copmynupoBaHHbl | BrnageTsb: 6a3oBbIMK AVCUMMIIMHaMM
obnacty X B paMmkax 6a30BbIX | MatemMaTtuki, WHMOPMATUKM U  eCTEeCTBEHHbIX
MaTemMaTUYeCKnx ANCLANAMH Hayk.
Hayk, B NMHpopMaTmKn "
npodgeccmoHarb €CTECTBEHHbIX HaykK
HOM Orl1K-1.2 | MpumensieT 3HaThb: MaTemMaTuyeckume MeToabl
OeATernbHOCTU CUCTEMHBbIM Noaxon | hopmanusauumn sagad.
n martemaTtudeckue
mMeToabl B | YMETb: MNPUMMEHATb CUCTEMHBIN MOAXOQ K
dopmanusauum peLLeHIo NpUKNagHbIX 3agad.
peLleHus
NpuKNagHbIx 3agad. | BnageTts: HaBblkamy CUCTEMHOro nogxoda K
peLUeHnIo NPUKNaaHbIX 3a4ad.
OlK-1.3 | OcywecTtBnATh 3HaTb: COBpPEMEHHbIE WHCTPYMEeHTarnbHble
BbIGOp cpencTtea ans o6paboTky AaHHbIX.
COBPEMEHHbIX




WHCTPYMEHTarnbHbIX | YMeTb: NPUMEHSATb COBpPEMEHHbIE
CpeacTB ONs | MHCTpyMeHTarnbHble cpeactBa ans obpaboTku
0obpaboTkn JaHHbIX.

N3y4yaemblX [aHHbIX
BE COOTBETCTBUM C | BnageTb: HaBblkamu aHanuMsa pes3ynbTaToB
nocTaBneHHOW pac4yeToB.

3apaven,
aHanuaupyet
pe3ynbTathbl
pacyeToB.

12. O6bem gMcuMNUHbI B 3a4e€THbIX eauHMUax/yac.(s coomsemcmsuu ¢ y4ebHbIM naHoM) —
4 | 144 .

dopma NpoMeXyTOYHOM aTTeCTaLnW(3ayem/sK3ameH) 9K3aMeH

13. TpyaoemkocTb No BMAam y4yeb6Hom paboTbl

TpyaoemMKoCTb
Bua yue6Hom paboTbi Bcero Mo cemectpam
4 cemecTpa
AyOUTOpHbIE 3aHATUS 64 64
nexkuum 32 32
B TOM 4unCne: npaxkTnyeckme 32 32
nabopartopHbie
CamocTosiTensHas pabora 44 44
B TOM umucne: kypcoBasi paboTa (npoekT)
dopma NpomMeXyTO4HON aTTecTaymm 36 36
(3k3ameH —  4ac.)
Utoro: 144 144
13.1. CopepxaHue gUCLUNNUHDI
n/n Peanusauus
pasgena
HanmeHoBaHue pasgena COnEDKaHNE DA3AENa ACLIANIMHGI ONCLMNITUHBI C
OVCUUMNITIVHBI Aep pasn Ancu NOMOLLLbHO
OHMNanH-Kypca,
QYMK *
1. Nlekyun
1.1 OuddepeHum
YpasHeHus NepBOro OuddepeHumanbHble ypaBHeHua ¢ paspensowamncs | o
nepeMeHHbIMW, JIMHENHOE ypaBHEHMWE, YpaBHEHMWE
nopsigka ypaBHEHUs
BepHynnu, ypaBHeHMe B NOMHbIX gnddepeHumnanax 02.03.02
1.2 OudbdpepeHumnanbHble  ypaBHEHMSI  MPOU3BOMBHOMO 'gj:ﬁ(gipem”
YpaBHeHUs N-ro nopsigka nopsiaka C  MNEepeMeHHbIMA U MOCTOSIHHbIMU
ypaBHEHUsI
KoadhdmumneHTamm 02.03.02
13 Cuctemsbl o depeHumnanbHbIX ypaBHeHui ggﬁﬁipemw
Cunctembl ypaBHEHUI NPOU3BOJSILHOIO nopsiaka c NOCTOSAHHbLIMM
ypaBHEHUsI
KoadhpuumeHTamum (ogHOPOAHbIE U HEOOHOPOAHLIE) 02.03.02
14 OudbdpepeHum
_ YctonumBoctb no  JlanyHoBy, acuMnToTMYecKas | alnbHble
YCcTON4MBOCTb . _ .
YCTONYMBOCTb, MPU3HAKN YCTONYMBOCTU PELLIEHNI ypaBHEHUs
02.03.02
1.5 OcoBbie TouKN Ocobble TOYKM, TWMbl OCOOLIX Touyek, dhasoBblr | OuddepeHum
nopTpet anbHble




ypaBHeHMs
02.03.02
2. MpakTnyeckne 3aHATUA
2.1 OuddepeHum
YpasHeHus NepBOro OuddepeHumanbHble ypaBHeHua ¢ paspensowamncs | o
nepeMeHHbIMW, FUHENHOE YypaBHEHWEe, YpaBHEHUEe
nopsiaka ypaBHeHusi
BepHynnu, ypaBHeHue B NonHeix AnddepeHumnanax 02.03.02
22 OudbpepeHumnanbHble  ypaBHEHUSI  MPOU3BOMBHOMO gﬁﬁﬁipem“
YpaBHeHus n-ro nopsaaka nopsigka € MNepeMeHHbIMA U MOCTOSIHHbIMU
KoadhpmumeHTamm ypasHeHs
02.03.02
23 Cuctemsl audpepeHLmanbHbIX ypaBHeHui gﬁﬁﬁzpem“
CuncteMbl ypaBHEHMUI NPOU3BOJSILHOMO nopsigka c NMOCTOSIHHLIMU
ypaBHeHMs
KoadhpmumeHTamm (0gHOPOAHbBIE N HEOOHOPOAHBIE) 02.03.02
24 OuddepeHum
_ YctonumBoctb no  JlanyHoBy, acuMnToTMYecKas | alnbHble
YcTonumBocTb o _ N
YCTOWYMBOCTb, MPU3HAKN YCTONYMBOCTM pPeELLEHMN ypaBHeHMS
02.03.02
2.5 OuddepeHum
Ocobble TOYKM, TuUnbl OCOObLIX TOYeK, ¢Pa30BbIN | anbHble
Ocobble ToYkM
nopTpet ypaBHeHusi
02.03.02

* o
3arioniHssemcs, ecrnu omoeribHble pa3deribl QUCUUMIUHbI U3yYarmcs ¢ MoOMOWbio OHMalH-Kypca. B konoHke lNpumedyaHue
HeobxodumMo ykasamb Ha3eaHue oHnaliH-kypca unu QYMK. B Opyeux criyyasix e syelKku cmassimcsi rnpoYepKU.

13.2. Tembl (pa3aensl) AUCLUUNNUHBI U BUALI 3aHATUN

Bugbl 3aHATUI (KONTMYECTBO YacoB)
Ne HanmeHoBaHue Tembl o Y —————
n/n (pasgena) gucuunnuvHel | Nekuun MpakTuyeckme | JlabopaTopHblie pa6oTa Bcero
1 YpaBHeHus nepBoro 7 7 8 22
nopsigka
2. | YpaBHeHusd n-ro nopsgka 6 6 9 21
3. | Cucrtembl ypaBHEHWI 7 7 9 23
4. | YcTOn4mBOCTb 6 6 9 21
5. | Ocobble To4kK 6 6 9 21
Wroro: 32 32 44 108

14. MeToaunyeckme ykasaHusa ans ody4aroLmxcsa Nno 0OCBOEHUIO ANCLUNSIUHBI

Kypc npeagnonaraet oTBedeHue OOMNbLUIOroO 4ucrna pas3gerioB Ha CaMOCTOSTENbHYK paboTy
cTyaeHToB. [lpMBedeHHble WCTOYHMKM MO3BONSIOT B MOMHOW Mepe CaMOCTOATENbHO U3Yy4YuTb
CTyOQeHTaMn aHHble pasgernsbl.

MaTtepnan no kaxgoW Teme wusnaraeTcsa nocnegoBaTenbHO C  UCMOMb30BaHWEM paHee
BBEAEHHbIX onpeaerneHuin, o6o3HadeHnn 1 gokasatenscTs. Heobxoguma nocTosiHHas camocToATenbHas
npopaboTka 1 YCBOEHNE N3MNOXEHHOIO Ha 3aHATUSX MaTepuana.

XKenateneH npocmMoTp maTtepuana no faHHoW y4ebHOM ANCUUNINHE C ONEpPEXeHUEM NeKuun ¢
Ncnonb30BaHNEM pPEKOMEHAYEMON B 4aHHOM y4ebHOM nporpamMmme nureparypbl.

[MpnBETCTBYIOTCS BOMNPOCHI CTYAEHTOB MO TeMe y4ebHOM ANCUMNANHBI U CMEXHbIM BOMpocamM B
Xo4e ayaAuTOpPHbIX 3aHATUIA.

Mpn ncnonb3oBaHMM OUCTAHUMOHHBIX 06pa3oBaTENbHbLIX TEXHOMOMMIA N 3NIEKTPOHHOIO 00y4eHns
BbIMOMHATL BCE YKa3aHus npenogaesatenen no pabote Ha LMS-nnatdopme, CBOEBpPEMEHHO
noaknoyaTecss K online-3aHATnsM, cobrniogaTe pekoMeHZauuMum Mo OpraHusaumm CamMoCTOATENbHOW
paboThbl.

15. lMepeyeHb OCHOBHOW W [OMNOJSIHUTENbLHOW nUTepaTypbl, PEeCypCOB MWHTEpPHeT,

HeobXxoaUMbIX ANA OCBOEHUA AUCLMUNIIUHBI (CrucoK numepamypbl 0hOPMIISIEMCs 8 COOMeemcmeauu
¢ mpebosaHusimu FOCT u ucnonb3yemcsi obuwiasi ckeosHasi Hymepauyusi 01151 ecex 8UA08 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:

| Nen/n | NcTounmk




TpyxaH, A. A. O6biKHO8€HHbIe uhbhepeHyuarnbHbIe ypagHeHUs U MemoObl UX peweHus. Psobl.
AnemeHmbI 8apualyUoOHHO20 ucHUceHuUs: [AnekmpoHHbIU pecypc] : yyebHoe nocobue / TpyxaH

1. A. A., OzopodHukosa T. B. — 1-e u3zd. — CaHkm-llemepbype : flaHb, 2019 .— 268 ¢. — KHuza
u3 konnexkuuu flaHb - Mamemamuka .— ISBN 978-5-8114-3445-9 .—
<URL.:https.//e.lanbook.com/book/111893>.

Bubukoe, 0. H. Kypc 06bikHO8eHHbIX OughghepeHUuaibHbIX ypasHeHUl [BnekmpoHHbIl pecypc]
/ bubukoe 0. H. — 2-e u3d., cmepeomun. — CaHkm-llemepbype : JlaHb, 2011 .— 304 ¢c. —
KHuea u3 konnekyuu JlaHb - Mamemamuka .— ISBN 978-5-8114-1176-4 .—
<URL.:http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=1542>.

0) fononHWTEenNbHag nuTeparypa:

Ne n/n McToYHUK
LucbgbepeHyuarnbHbie ypasHeHUSs ;| yH4ebHUK U npakmukym 0715t akaleMu4yecKo20
1. bakanaspuama : [0n1s1 cmyd. 8y308, 0by4. 10 ecmecmeeHHOHayy. HarpasneHusm] : 8 2 4. / A.B.

boposckux, A.U. lNepoe .— Mockea : FOpaltim, 2017- .— (bakanaep. AkaGemudeckull Kypc) .
MNMoxnmpsieuH J1.C. O6bikHOBeHHbIe OughbhepeHyuanbHbie ypasHeHus/ J1.C. NMoHmpsicauH. — M.:
Hayka, 1982. — 275 c.

@ununnos A.®. CbopHuk 3aday no dughgbepeHyuanbHbiM ypasHeHusM/ A.@. dununnos. — M.:
Hayka, 2004. — 45 c.

B) UH(pOpMaLIMOHHbIE 3NEKTPOHHO-06pasoBaTernbHble pecypchl (oduLnansHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc

1 3AnekmpoHHbIl kamarnoe HayyHol 6ubnuomeku BopoHexckoeo eocydapcmeeHHo20
" | yHusepcumema. — Pexxum docmyna: http//www.lib.vsu.ru
HucbpepeHyuarnsHbie ypasHeHus MMM 02.03.02 / E.l1. benoycoea — Obpa3osameribHbil
riopman «3nekmpoHHbil yHusepcumem Bl'Y». — Pexxum docmyna: https.//edu.moodle.ru.
TpyxaH, A. A. O6bIKHOBEHHbIe QuhpepeHyuarnbHbie ypasHeHUs U Memo0Obl UX pPeLeHUs.
Psi0bl. OniemeHmbl eapualyUOHHO20 UCHUCIIEHUS [Or1eKmpPOoHHbIU pecypc] : y4ebHoe nocobue /
3. | TpyxaH A. A., OzopodHukoea T. B. — 1-e uzd. — Cankm-llemepbype : JlaHb, 2019 .— 268 c. —
KHuea u3 konnekuyuu JlaHb - Mamemamuka .— ISBN 978-5-8114-3445-9 .—
<URL.:https.//e.lanbook.com/book/111893>.

2.

* Brauvane ykasbiBaoTca OBC, ¢ koTopbiMn wumeloTcs pgoroBopa y BIY, 3atem OTKpbITble 3MNEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNanH-kypcbl, Y MK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUss ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekoMeHdayuu, rocobusi, 3adaqyHuKu, MemodoudyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOIIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTOYHUK
1 OnekmpoHHbIl kamarnoe HayuyHol 6ubnuomeku BopoHexckoeo eocydapcmeeHHo20
) yHusepcumema. — Pexxum docmyna: hitp//www.lib.vsu.ru

TpyxaH, A. A. ObbIKHOBeHHbIe OughhepeHyuarbHble ypasgHeHUs U MemoObi UX PELUEHUS.
Psi0bl. OrniemeHmbl 8apualyUOHHO20 UCHUCIIEHUS [Or1eKmpPoHHbIU pecypc] : y4ebHoe nocobue /
2. TpyxaH A. A., OzopodHukosa T. B. — 1-e uzd. — CaHkm-llemepbype : [laHb, 2019 .— 268 ¢. —
KHuea u3 konnekuyuu JflaHb - Mamemamuka .— ISBN 978-5-8114-3445-9 .—
<URL.:https.//e.lanbook.com/book/111893>.

3 JucbbepeHyuansHbie ypasHeHus MMM 02.03.02 / E.[1. benoycosa — Obpa3zosamerbHbil
) rnopman «3nekmpoHHbIl yHusepcumem Bl'Y». — Pexum docmyna: https://edu.moodle.ru.

17. OOpasoBaTesfibHble TEXHONOrMU, MUCNONb3yeMble Npu peanusauum Yy4eObHOMU
AUCLUMNIMNHBLI, BKNOYasi [AUCTaHUMOHHble oOpa3oBaTtenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHue):

OucumnnuHa peanusyeTcs ¢ NPUMEHEHUEM 3NEKTPOHHOIO 0ByYeHNa U ANCTaHUNOHHBLIX
obpasoBaTenbHbIX TexHOMorvnh. [na opraHMsaumm 3aHATUN pPeKOMEeHOOBaH OHMawmH-Kypc
«OdndpdepeHumnancHble ypaBHeHust 02.03.02», pasMmelleHHbIn Ha nnaTtgopme INEKTPOHHOro
yHusepcuteta BI'Y (LMS moodle), a Takke IHTepHeT-pecypchl, NpuBegeHHble B N.158.




18. MarepunanbHo-TeXHUYECKOe obecneyeHne AucUMNIUHbI: OcCBOeHWe OUCUUNIVHBI
npousBoanTca Ha 60ase y4yebHbix ayautopuin [naBHoro koprnyca BIY. Ayautopum oOcCHaLUEHbI
obopyaoBaHneM, NO3BONAOLLMM NMPOBOANUTL NEKUMOHHbIE U NPAKTUYECKNE 3aHATUS.

19. OueHo4HbIe cpeaAcTBa ANsA NpoBeAeHUs TeKyLen U NPOMEeXYyTOYHOWN aTTecTaLun

MopsaoK OLEHKN 0CBOEHMS oby4YaloWwmnmmncs y4ebHoro maTepuana onpegensiercs
coep)XaHMeM criegyloLwmnx pasaenos ANCUMMNIIMHBI

HanmeHoBaHue WHankaTop(bl)
Ne KomneTeH
pasgena QuCuUunivHbI OOCTVKEHUSI OueHouHble cpeacTea
n/n ums(n)
(mopgynsi) KOMMEeTEeHL MM
Pasgen 1. YpaBHeHus
nepBoOro nopsigxa.
1 Pasgen 2. YpaBHeHus OrlnK-1 OMK-1.1 CobecedosaHusi Mo memam, KOHMPOJsIbHast
" | n-ro nopsagka. ' 1, KOHMporbHas 2
Pasgen 3. Cwuctemsbl
ypaBHeHWI
2 Paspen 4. OnK-1 OMK-1.2 CobecedosaHusi o memam, KOHMPOsIbHas
" | YcTON4mMBOCTD. ' 1, KOHMpPOrbHas 2
Pasgpen 5. Ocobble
TOYKM
Pasgpen 3. Cuctemsl
ypaBHeHWI
3 | Pasnen 4. OrK-1 OMK-1.3 CobecedoeaHusi Mo memam, KOHMPOJIbHAs
" | YcTonumBoCTb. ' 1, KOHMpPOorbHas 2
Pasgpen 5. Ocobble
TOYKM
lMpomexyToyHasa aTTecTaumns lNepeyeHb 8orpocos
¢opmMa KOHTpOns — _9K3aMeH lpakmuyeckoe 3adaHue

20 TunoBble OLEHO4YHble cpeacTBa M MeToAMYECKUMe MaTepuanbl, onpegensaloLlme
npoueaypbl OLleHUBaHUA

20.1 TeKywMin KOHTPOIb yCNeBaemMocCcTun
KoHTponb ycneBaemocTv N0 AUCUMNAMHE OCYLLECTBSETCA C MOMOLLbIO CNEeaYHLNX OLEHOYHbIX
cpeacTs:

KoHTponbHasa pa6oTta 1
BapuaHT 1
1. Pemuts ypaBHEHUE
2
y=x"+2y)".
2. Pemmth ypaBHEHUE

2x+y+5)y' =3x+6.




3.Pemuth ypaBHeHHE
yidx—(xy+x’)dy=0.
4. Pemnts ypaBHEHHE
(xcosy+sin2y)y' =1.
5. Pemuts ypaBHEHUE

2x°yy' +3x°y* +7=0.

BapwuaHT 2

1. Peminth ypaBHEHHE

vdy = (xdy + ydx)m .
2. Pemuth ypaBHEeHHE
Y =(@x+y-3)°.
3. PeluTh ypaBHEHHe
yidx + (xy +tgxy)dy =0.
4. Pemuth ypaBHeHHe
(x+y)*y =1.
5. Pemnth ypaBHEHHE
(4xy-3)y'+y° =1.

KoHTponbHas paboTa 2

BapuaHTt 1

1. Pemnts ypaBHEHHE

1
yity=2-——:.
sSinx

2. Pewnth ypaBHEHHE

2
y'—6y'+9y = .
X
3. PelwunTb HavanbHyo 3agadvy
Y43y =3¢, ¥(0)=y'(0)=0.
4. PelunTb HavyanbHy 3agady

y'-=y=x, y0)=1'(0)=-1.




5. MocTpoutb dyHKLMIO MpUHa

XY+ 20y =2y = f(x), ¥(0) ozpanuueno, y(1) = 0.

BapuaHT 2

1. Pemnts ypaBHEHHUE

eSx

y'=10y"+25y =—-

7 "

2. Peuth ypaBHEHHE

3. PewwmTb HavanbHyto 3agavy
y'=y'=-2x(0)=0,y"(0)=1,y"(0) = 2.
4. PelwuTb HavanbHyto 3agadvy
y'+4y' +4y =3¢, y(0)=0,y'(0)=0.
5. MNoctponTb pyHKUMIO [prHa
V'—y = f(x), y(x) oepanuuero npu x — too.
OnucaHue mexHonoauu npogedeHus:

CpencTBo NpoBEPKM YMEHMWI MPUMEHSTb NOMYyYEHHbIE 3HAHUS ANs pelleHns 3aaaq
onpeaeneHHoro Tuna no AucumnnuHe.

TpeboBaHUs K BbINOMHEHWIO 3a4aHuUiA (UK LKanbl U KPUTEPUMN OLLEHMBAHUS):

OueHKa «OTNIMYHO» BbICTABNSAETCA, €criv 0Oy4yaroLNNCA NokasbiBaeT NOSIHOE 3HaHWE MPOrpamMHOro
maTtepuana; [OeMOHCTPUPYET CMNOoCOOHOCTb MNPUMEHATb TeopeTudeckue 3HaHus ana  aHanusa
NpaKkTU4YeCcKUX CUTyauui, AenaTb NpaBuUiibHble BbIBOAbI; BbINOMHWIT BCE 3a4aHusl U 3a4a4vm NOSIHOCTbIO
0e3 owmnbok n Hego4yeToB; CTporo cobnogaeTt TpeboBaHMs Npyu oopmMneHnn paboThbl; NOATBEPXKAAET
MOMHOE OCBOEHME KOMMNETEHLMIA, NPEAYCMOTPEHHbIX MPOrpaMMONn.

OueHKa «XOpoLO» BbICTaBMAETCHA, ecriv 00yyaloLmiicsa nokasbiBaeT MOMHOE 3HaHWe MPOrpamMHOro
MaTepuana; NpaBUIbHO MPUMEHSIET TEOpEeTUYECKME MOSTOXKEHUS K OLEHKe MNPaKTUYECKUX CUTyauun;
BbIMOMHU BCE 3a4aHWA U 3adady NOSIHOCTbIO, HO MPU HanMMuuMM B UX pelleHun He 6Gonee ogHou
Herpybon owmnbkn n ogHoro Hego4veTta, He 6onee Tpex HeAOYETOB; CTporo cobnogaet TpeboBaHusa Npu
ochopmneHnn paboTbl; LEMOHCTPMPYET XOPOLUMMN YPOBEHb OCBOEHUS MaTtepuana W B LENoMm
noaTBepXaaeT OCBOEHME KOMMETEHLNIA, NpesyCMOTPEHHbIX NPOrpaMMON.

OueHKa «yAoOBNeTBOPUTENbLHO» BbICTABMAETCH, €Cnv 00yyaloLnics nokasbiBaeT 3HaHWE OCHOBHOMO
mMaTepvana B obbeme, HeobxoguMMOM Onia npeacTodawen npodeccuoHanbHOW OeATenbHOCTU; He B
MOfNHOM Mepe [AEMOHCTPUPYET CNOCOBHOCTb MPUMEHSTb TEOpeTMYECKMEe 3HaHMA ONa  aHanuaa
NPaKTUYECKUX CUTyaLWiA; BbINOMHWI HE MeHee 2/3 BCex NPeAnoXeHHbIX 3agaHni 1 3agad unm 4onyctun
He Gonee ogHow rpybon owunbknm n OBYX Hedo4veToB, He Oonee ogHon rpybon n OdHOW Herpybon
owmnbkun, He Bonee Tpex Herpybbix OWMBOK, OOHOW HErpybomn OWnBKN N TpeX HEQOYETOB, NMPU HaANUYMK
YeTbIpeX-NATU HEeAOoYeTOB; [AOMyCcKaeT He3HauuTemnbHble OWubKkM npu  odopMneHun paboTbl;
NOATBEPKAAET OCBOEHUE KOMMETEHLUMIN, NPeayCMOTPEHHbBIX NPOrpamMmmMon Ha MUHUMAIbHO AO0MYCTUMOM
YPOBHE.



OueHKa «HeyAOBNEeTBOPUTENIbHO» BbICTABNAETCH, ecnv oby4valouinca MMeeT CyLeCTBEHHbIE
npobenbl B 3HaHUAX OCHOBHOrO y4yebHOro matepvana no AUCUMNINHE; €CNM Yucro owmnbok wu
Hego4eToB B paboTe NPeBLICMIIO HOPMY 4SS OUEHKM 3 nnn oby4atowmMncsa BbINOSTHUI NPaBUIIbHO MEHee
2/3 Bcex 3agjaHun n 3agad; gonyckaet rpyoble owmnbkm npu odopmneHun paboTbl; He NoaTBepxaaeT
OCBOEHME KOMMNETEHLMIA, NPEAYCMOTPEHHbBIX MPOrpamMmMon.

20.2 NMpomexyToyHasa aTrecTaums

MpomexxyToyHas aTTecTaums No AUCUMUNINHE OCYLLECTBNSETCS C NMOMOLLbIO CrieayoLmnx
OLIEHOYHbIX CPEACTB:

CobecedosaHue Mo aKk3ameHayuUuoHHbIM bunemam

MepeuyeHb BONPOCOB K 3K3aMeHYy.

2. OG6blkHoBeHHOe LY. PeweHne. 3agaya Kown. YactHoe n obuwee peleHus. YacTHbIi 1 00LWmiA
WHTerparnbl.

3. MeToAa VU30KNUH.
4. CocrasneHue guddepeHumanbHOro ypaBsHeHuUs.

5. 4.Teopema Kown-Jinnwuua. [lokasaTenbCTBO CYLLECTBOBAHUS PELUEHUS.

6. Teopema Kowwn-Jinnwwuua. [lokasaTenbCTBO €4UHCTBEHHOCTU PELLEHMS.

7. Ycnosue Jlnnwuua.

8. YpaBHeHus B nonHbix auddepeHumanax.

9. JlnHenHoe ypaBHeHWe nepBoro nopsaka. dopmyna anga pelwleHus 3agadun Kowwu.
10. YpaBHeHne bepHynnn.

11. Teopema o guddhepeHumanbHbiX HepaBeHCTBaXx.

12. JlemmMa O NMUHENHbIX MHTerpanbHbIX HepaBeHCTBaXx.

13. lNone HanpaeneHnin, NHTerpanbHbIe KpUBbIE, HaYanbHas 3agada.

14. JlnHenHas 3aBucumocTb. MaTtpuua BpoHckoro.

15. Teopema 06 UHTerparnbHbIX HEpaBEeHCTBAX.
16. Teopema 06 MHTErpanbHbIX HEpPaBEHCTBAX.

17. Jlemma o nuHenHbIx anddepeHumnansHbIX HepaBeHCTBax.

18. JlvHelHble ypaBHEHNS BbICOKOrO Nopsigka ¢ nepeMeHHbIMU KoaddmumeHTamum.
19. YpaBHeHue ¢ pasgensowmmmuca nepemeHHbiMu O4HOPOAHbBIE YPaBHEHMS.

20. Onpepenutens BpoHckoro n popmyna Jinysunns.
21. Teopema 06 o6LLeM peLueHun 4ns NMMHENHOro HEOOHOPOAHOrO YpaBHEHWSI BbICOKOrO MOpSAKa.
22. MeTop NarpaHxa Bapvaummn Npon3BOSbHbIX NOCTOSIHHBIX.

23. MoHwmxeHne nopsiaka anddepeHLmnanbHOro ypaBHEeHNs NP M3BECTHBIX YaCTHbLIX PELLEHUSIX.



24. TloHwkeHuWe nopsaka anddepeHumanbHOro ypaBHEHUSA NPy N3BECTHLIX YAaCTHbIX PeLLEHUSsIX.

25. BoccraHoBneHve auddepeHLmnansHOro ypaBHEHMS Mo N3BECTHON (pyHOaMEHTanbHON CUCTEME PELLEHUNA.

26. MeTop Qnnepa n xapakTepucTu4yeckoe ypaBHEHNE ANns ypaBHEHUS BbLICOKOrO MopsaKka C NOCTOSTHHbIMM
KoaghpuumeHTamu.

27. MeTog, Onnepa M XapakTepUCTUYECKOE YpaBHEHME ANl YypaBHEHUS BbICOKOro nopsigka c
NOCTOSAHHbIMUK KO3 uMLMEHTaMN.

28. KomnnekcHoe [1Y. KomnnekcHoe peLlueHue.

29. dopmyna cmelleHunsi. Teopema 006 0OLWEM pelweHnn YypaBHEHMS BLICOKOrO MOpPsiAka C
NOCTOSIHHBbIMU KO3 PULMEHTAMM B KOMIMIIEKCHOM Crlydae (Cnyyan npocTbiX KOPHER).

30. Teopema 06 obLieM peLleHnn ypaBHEHMS BbICOKOIO nopsigka ¢ NOCTOSIHHbIMK Ko3dhdmumneHTamm
B BELLECTBEHHOM criyvae (cry4vam NpoCTbIX KOPHEN).

31. Xapaktepuctudeckoe ypasHeHue. Metog JlarpaHxa (crniydam KpaTHbIX KOPHER).

32. JInHenHoe Heo4HOPOOHOE ypaBHEHWE BbLICOKOrO nopsiaka C MOCTOSIHHbIMWU KO3 UUMEHTaMM
(pe3oHaHCHbIN cnyyan).

33. KBasnMHOro4neHbl 1 nx CBOMCTBA.
34. KpaeBas 3agaya. NMpumepbl.

35. JInHenHble HeOQHOPOAHbIE YpaBHEHMSI BbICOKOrO nopsigka C MOCTOAHHbIMU ko3dhdumuneHTamm
(Hepe3oHaHCHbIV cry4an).

36. CyLecTBoBaHUA 1 €AMHCTBEHHOCTb OyHKUMM ["pUHa KpaeBow 3agaqn.

37. MNpencTtaeneHne peLlleHns Kpaeson 3agaym Yepes pyHkumio MpuHa.

OniucaHue mexHos0auu rposedeHust

CpencTBO NPOMEXYTOYHOrO KOHTPOSSI YCBOEHWS pa3fienioB AUCLMNIVHBI, OpraHM3oBaHHOe B BUAE
cobecefioBaHus NpenofaBaTens n obyyaroLerocs.

TpeboBaHUs K BbINOMHEHMIO 3a4aHWUIA, LUKanbl U KPUTEPUU OLLEHMBAHUS:

OueHKa «OTNMYHO» BbiCTaBnsieTCcs 3a rnybokoe 3HaHMe NpeagyCMOTPEHHOro NporpaMMon MaTepuana,
coEepXKaLlerocsi B OCHOBHbIX M [AOMOSHUTENbHbIX PEKOMEHAOBaHHbLIX NUTEPATYPHbIX UCTOYHMKaX, 3a
yMEHMe YeTKO, NTAKOHWYHO W NOTMYECKU NOocrefoBaTenbHO OTBEYaTb Ha MOCTaBIEHHbIE BOMPOCHI, 3a
yMeHVe aHanuanpoBaTb W3y4Yaemble SIBMEHUSs B UX B3aMMOCBSI3M W OUANeKTUYEeCKOM pasBUTUM,
NPUMEHSITb TEOpeTMYecKMe MONOXKEHUS MpU  peLeHun NpakTUYeckMx 3apay; obyvaromincs
noaTBEpPXXAAET NOfHOEe OCBOEHUE KOMMNETEHLMIA, NpesyCMOTPEHHbIX NPOrpaMMOi.

OueHKa «XOpoLo» BLICTaBSAETCA 3a TBEPAOE 3HAHWE OCHOBHOMO (MporpamMMHOro) martepuana,
BKItoYasi pacyeTbl (Npu HEOBXoaMMOCTH), 3a rpamMoTHble, 6e3 CyLLeCTBEHHbIX HETOYHOCTEN OTBETHLI Ha
MOCTaBfEHHbIE BOMPOCHI, 3a YMEHWE MPUMEHSTb TeOopeTUYecKue MOMNOXEHMa AONa  peleHns
NpakTU4ecknx 3agad; obyvalolMiCcs OEMOHCTPUPYET XOPOLUMI YPOBEHb OCBOEHMS MaTepuana u B
LenomM nogTeepXaaeT OCBOEHWE KOMMETEHLMIN, NPeayCMOTPEHHbIX NPOrpamMmmoin

OueHka «yAoBNeTBOPUTENbLHO» BbiCTaBnseTcs 3a obliee 3HaHMe TONMbKO OCHOBHOrO Martepwuana, 3a
OTBETbl, COAepXaliMe HEeTOYHOCTM wnm  cnabo  aprymMeHTUpOBaHHble, C  HapyLleHUeMm
nocnegoBaTenbHOCTU M3NOXEHN MaTepuana, 3a cnaboe NnpUMeHeHne TEOPETUYECKMX NOMOXEHWUA NpuU
peleHMn  npakTuyeckux  3agad;  obyvawwuincs  noaTBepXKOaeT  OCBOEHME  KOMMNETEHLUUW,
nNpeaycMOTPEHHbIX MPOrpaMMON Ha MUHUMarbHO AOMYCTUMOM YPOBHE



OueHKa «HeyAOBNEeTBOPUTENbHO» BbICTABMNSAETCHA 3@ HE3HaHWEe 3HAYUTENbHON YacTu NMPOrpamMMHOro
maTepvana, 3a CyLleCTBEHHble OLIMOKM B OTBETax Ha BOMPOCHI, 3@ HEyMeHWe OPWEHTMPOBATLCS B
pacyeTax, 3a He3HaHWe OCHOBHbIX MOHATMI AUCLMNIUHBI; HE MOATBEPXKAAET OCBOEHME KOMMNETEHLMN,
npeayCMOTPEHHbIX MPOrpamMMON.

20.3 ®oHA oUEeHOYHbIX cpeacTB c(hOpMMPOBAHHOCTU KOMMETEHLUUNA CTYAEHTOB,
pekoMeHAyeMbIn oA NpoBeAeHUA ANarHOCTUYEeCKUX paboTt

Bonpochbl ¢ BapMaHTaMu OTBETOB
1.K Kakomy TMNy NpuHagNexuT ypasHenne ' +y = xy3?

a) NMHelHoe
6) BepHynnu
B) B NOJIHbIX AudpdepeHumanax
r) pPUKKaTK
OtBerT: 6).
2.K Kakomy TUnNy NpuMHaaNeXKuT ypaBHeHue
(sinx + v)dy + (ycosx — x*)dx = 0?
a) c pa3aenArWwmmmca NnepemeHHbIMU
6) NMHenHoe
B) oAHOpOAHOE
r) B nonHbIX aAnddepeHumnanax
OTBerT: ).
3.K Kakomy Tuny npuHagnexut ypasHenune x>y — x?y" + 2xy" — 2y = x3?
a) ypaBHeHMe TPEeTbero NopsaKa ¢ NOCTOAHHbIMU KO3dPULMEHTaMM
6) ypaBHeHMe TpeTbero nopaaKa c nepemeHHbIMU KoadpduumeHTamm
B) ypaBHeHMe dinnepa
OtBeT: 6), 1).

BOI'IpOCbI C KPaTKUM TeKCTOBbIM OTBETOM
1.YpasHeHune A7 + 41 + 4 = 0 apnaeTca xapaKTEPUCTUHECKUM ANA YPaBHEHUA
y'+4y'4+4 =0.

OTBeT: Aa, ABNAeTCA.

2.YacTHoe pelueHmne ypasHeHna V' — 2y’ + 1 = sinx npeacrtasumo B Buae



v = x?cosx.

OTBeT: HeT.

OnucaHue mexHosioauu npogedeHus:

Tekylwan atrectaums NPoOBOAMTCSA Ha 3aHATUN OAHOBPEMEHHO BO BCEW y4ebHOM rpynne B BUAE
TecTa B 3NIEKTPOHHON 0bpa3oBaTenbHOM cpeae «ONEKTPOHHbIN yHuBepcuTeT BIY». bonbluas yactb
BOMPOCOB NPOBEPSETCS aBTOMaTU4eCKu, NPOBEPKM NpenogasaTesnieM ¢ pyYHbIM OLeHMBaHWEM TpebytoT
TONbKO OTAENbHbIE BOMPOCHI, NpeAcTaBneHHble B hopme acce. OrpaHnyeHne no BpEMEHN Ha Kaxayro
nonbITky — 20 MUHYT

Kpumepuu u wkarnbl oueHusaHusi 3adaHuti OC:

[nsa oueHMBaHWs BbINOMHEHWUS 3a4aHUIN Ucnonb3yeTca GannbHas Wwkana:

1) 3akpbITble 3agaHus (TECTOBbIE C BapnaHTamMmu OTBETOB, CPEOHUIN YPOBEHb CIOXHOCTH) :
1 6ann — ykasaH BepHbIil OTBET;

0 6annoB — ykasaH HEBEPHbIV OTBET (MOMHOCTLIO MW YaCTUYHO HEBEPHbIN).

2) OTKpbITble 3afaHNs (TECTOBbIE C KPATKMM TEKCTOBBIM OTBETOM, MOBbILLEHHbIN YPOBEHb
2 6anna — ykasaH BepHbI OTBET;

0 6annoB — ykasaH HeEBEPHbIV OTBET (MOMHOCTLIO MW YaCTUYHO HEBEPHbIN).

3apaHuna pasgena 20.3 peKoOMeHAYHTCA K UCMONb30BaHUIO NPU NpoBeAeHUN
ANarHOCTUYEeCKMUX PaboT C Lenbo OLEHKU OCTaTOYHbIX pe3yfibTaTOB OCBOEHUSA [aHHOMN
OUNCUUNNUHbI (3HAHUW, YMEHUW, HAaBLIKOB).



