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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:_2024/2025 CewmecTp(bl): 4




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

- cthopmmpoBate Yy CTYAEHTOB COBPEMEHHbLIE TeopeTudeckne 3HaHma B obnactu
OObIKHOBEHHbIX AnddepeHLmanbHbiX ypaBHEHUA W MNPAKTUYECKME HaBblKM B pPELUEeHUN WU
nccnegoBaHMM  OCHOBHbIX — TMMOB — OObLIKHOBEHHbIX — AndpdpepeHumanbHbIX  ypaBHEHUN,
NO3HAKOMUTb CTYLEHTOB C HayalibHbIMW HaBblkaMW MaTeMaTM4YeCKOro MOAENUPOBaHUSA ANd
POPMUPOBAHNA YMEHUW U HaBbLIKOB MO WUCMOMNb30BaHUIO (PyHOAMEHTarnbHbIX 3HAHWUNA,
NnosiydYeHHbIX B oOBnactm maTtemMaTMyecKMX M EeCTECTBEHHbIX Hayk, B npodeccroHanbHoOm
DEeATEeNbHOCTU; MO NPUMEHEHNIO U MOANULMPOBAHNIO MaTeMaTUYECKMEe MOAENN AN peLUueHns
3agady B obnacTtu npodeccrmoHanbHOM AeaTeNnbHOCTH.

3adayu y4ebHoOU OuCyUMNIUHbI:

- 00y4eHne cTygeHTOB NPUMEHEHUIO Ha NMpakTUKe MeToA0B NOCTPOEHUS MaTeMaTUYECKNX
Moaernen B Buae audpdepeHumanbHbIX YpaBHEHUN;

- OCBOEHME OCHOBHbIX METOA0B peLleHns andpdepeHunanbHbIX ypaBHEHNUN;

- 0b6y4YeHne OCHOBHbBIM MOMOXEHUAM TEOPUU: YCTOMYMBOCTb, CYLLLECTBOBaHUE peLUEHUN,
KayeCTBEHHbIE CBONCTBA PeLUEHUM;

- (bopmunpoBaHme 6a30BbIX 3HAHWI U HABbIKOB peLUeHUst TUNOBbIX 3a4a4 C y4eTOM
OCHOBHbIX MOHATMI N 0OLLIMX 3aKOHOMEPHOCTEN MO OCHOBHLIM pa3aenam anddepeHumanbHbIX
ypaBHEHUN, OTHOCALLENCS K 6a30BbIM ANCUUNIIMHAM MaTeEMaTUKK;

- (opmupoBaHMe MNPaAKTUYECKMX HAaBbLIKOB BbIOENEHUS OCHOBHbIX  HarnpaBfieHui
MoaudukaumMm maTemMaTM4yecko MOAENU Ha OCHOBEe TPebOBaHUM K PELLEHNIO KOHKPETHOW
NPUKNagHon 3afayn, a Takke HaBblKOB OLEHKM KadecTBa Mogenu.

10. Mecto y4ye6HOM AucumnnuHbl B cTpykType OOI: [JucuunnmHa oTHocuTcs K 6aszoBomy
unkny. [Ona eé ycnewHOro ocCBOeHWS TpebyeTcss 3HaHWe OCHOBHbIX pasfdenoB Kypca
MaTeMaTU4Yeckoro aHanuaa, nMHenHon anredpbl, aHaNUTUYECKON reoMeTpUmn.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunuHe/mMoaynio (3HaAHUA, YMEHUs,
HaBblKN), COOTHECEHHbIe C NNaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUsA obGpa3oBaTesnibHON
nporpamMmmbl (KOMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue Kog(bl) NHamkaTop(bl) lMnaHnpyemble pesynbTaTbl 00y4eHus
KOMMEeTEHL MU
OrlMK- | CnocobeH OrllK-1.1 | Pewaetr  TtunoBsble | 3HaTb: TUMOBLIE 3a4auMN.
1| ncnonb3osarb 3ajauMm C yd4eToMm
dyHOaMeHTanbH OCHOBHbIX MOHATMI | YMeTb: pellatb TUNOBbIEe  3ajiadM € y4eToMm
ble 3HaHUs, n 06LIVJ,I/IX OCHOBHbIX MOHATMI 1 OOLLUX 3aKOHOMEPHOCTEN.
NonyyeHHble B 3aKOHOMEPHOCTEN, ‘
6nactu cchopMmynupoBaHHbl | Bnagetsb: 6asoBbIMU aVcUMNIMHaMn
o X B pamkax 06a3oBbIx | MaTemMaTvky, WHGOPMaATUKN W  €CTECTBEHHbIX
MaTemMaTU4eCcKnx AMCLMAAMH HayK.
M eCTeCTBEHHbIX MaTeMaTuku,
Hayk, B MHOpMaTUKK "
npodeccroHarnb €CTEeCTBEHHbIX HayK
HoWM OrlK-1.2 | NpumeHsieT 3HaTb: MaTemaTuyeckune MeToAbl
AesaTenbHoCTH CUCTEMHBbIA noaxod | dopmManusaumm 3agad.
n matemaTudeckue
mMeToabl B | YMETb: MNPUMEHATb CUCTEMHBLIN  MOAXOL K
dhopmanusauum peLLEHMIO NPUKNaaHbIX 3adad.
peLleHmns
npuknagHbix 3agad. | Bnagetb: HaBblkaMy  CUCTEMHOIO Moaxoga K




PeLeHno NpuKnaaHblX 3agav.

OrlK-1.3 | OcywecTtBnAaTb 3HaThb: COBpPEMEHHbIE WHCTPYMEHTarbHbIE
BbIOOP cpeacTtBa aAng o6paboTku OaHHbIX.
COBPEMEHHbIX
WHCTPYMEHTamnbHbIX | YMETb: NPUMEHSTb COBpPEMEHHbIE
cpeacTs ONs | MHCTpyMeHTanbHble cpeactBa Ans obpaboTku
obpaboTkun OaHHbIX.

n3yvyaembix [OaHHbIX
Be cooTBeTCTBMM C | BnageTb: HaBblkamMu aHanmsa pes3ynbTaToB
nocTaBleHHON pac4eToB.

3agaden,
aHanuaupyet
pes3ynbTaThbl
pac4eToB.

12. O6bem gMcUMNNUHbI B 3a4eTHbIX eauHMLUax/yYac.(s coomsemcmsuu ¢ y4ebHbIM naHoM) —
4 | 144 .

Popma NPOMEXYTOUYHON aTTeCTaLUM(3avem/sK3ameH) 9K3aMeH

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpynoemMkocTb
Bug yuebHowm paboTbl Bcero Mo cemecTpam
4 cemecTpa
AyOnTOpPHbIE 3aHATUS 64 64
nexkummn 32 32
B TOM uucre: npakTuyeckme 32 32
nabopaTtopHbie
CamocTtosTenbHasi paborta 44 44
B TOM Yucne: Kkypcosas pabota (nNpoekT)
dopma NpomMeEXYTOYHON aTTecTaumm 36 36
(3k3ameH —  4ac.)
WToro: 144 144
13.1. CopepxaHue gUCLUNNUHDI
n/n Peanusauus
pasgena
HanmeHoBaHue pasgena c OVCLUUMNIIVHBI C
OfepXXaHue pasgena gUCUMMvHbI
OVCUUMNITIVHBI NOMOLLLbHO
OHMNanH-Kypca,
QYMK *
1. Nlekyun
1.1 OuddepeHum
YpaBHeHUs Nepeoro OunddepeHumnanbHble yPaBHeHus ¢ pasaenatommmcs | oo
nepemMeHHbIMK, JMHENHOE YpaBHEHWE, YpPaBHEHUE
nopsiaka ypaBHEHUsI
BepHynnu, ypaBHeHue B NonHeix AnddepeHumnanax 02.03.02
1.2 OudbpepeHumnanbHble  ypaBHEHUSI  MPOU3BOMBHOMO gﬁﬁﬁipem“
YpaBHeHUs1 N-ro nopsigka nopsiaka € NepemMeHHbIMU " NOCTOSIHHbIMU
ypaBHEHUsI
KoadhdmumneHTamm 02.03.02
13 Cuctemsl o depeHumanbHbIX ypaBHEHWN gﬁﬁﬁzpemm
CucTtembl ypaBHEHUN NPON3BOJIbHOIO nopsigka c NOCTOSIHHLIMU
ypaBHEHUs
KoadhpmumeHTamm (0gHOPOAHbBIE N HEOOHOPOAHBIE) 02.03.02
14 VCTOMIMBOCTE YctonumBocte no  JlanyHoBy, acumnTtoTudeckas | OuddepeHun

YCTOMYMBOCTb, NPU3HAKN YCTONYNBOCTU peLUEHUN anbHble




ypaBHeHMs
02.03.02
1.5 OuddepeHum
o Ocobble TOYKM, TuUMbl OCOObLIX TOYeKk, ¢ha30BbIf | anbHble
cobble TOYKU
nopTpet ypaBHeHus
02.03.02
2. NpakTnyeckne 3aHATUA
2.1 OudbdpepeHum
YpaBHeHS NepBOro OudbdpepeHumnanbHble ypaBHeHns ¢ paspenstowmmncs | o "
nepeMeHHbIMW, FUHENHOE YypaBHEHWEe, YpaBHEHUEe
nopsiaka ypaBHeHUus
BepHynnu, ypaBHeHue B NonHeix AnddepeHumnanax 02.03.02
22 OudbpepeHumnanbHble  ypaBHEHMSI  MPOU3BOMBHOMO gﬁﬁﬁzpem“
YpaBHeHus n-ro nopsigka nopsgka C  MNEPEMEHHbIMA U MOCTOSHHBIMU
KoahpmumeHTamm yPaBHEHS
02.03.02
23 Cuctemsl o depeHumanbHbIX ypaBHEHWN gﬁiﬁzpew”
CuncteMbl ypaBHEHUI NPOU3BOJSILHOMO nopsigka c NMOCTOSIHHLIMU
ypaBHeHMS
koadpuumeHTamm (0QHOPOOHbBIE U HEOOHOPOAHbIE) 02.03.02
24 OuddepeHum
. YctonumBocte no  JlanyHoBy, acumnToTMYeckas | anbHble
YCTOM4YnBOCTH o _ o
YCTONYMBOCTb, MPU3HAKM YCTONYMBOCTU peLLEeHUI ypaBHeHus
02.03.02
2.5 OudbdpepeHum
Ocobble TOYKM, TuUnbl OCOObLIX TOYeK, ¢Pa30BbIN | anbHble
Ocobble TOYkM
nopTpet ypaBHeHus
02.03.02

* -
3arioniHsemcs, ecrnu omoeribHble pa3deribl QUCUUMIUHbI U3yYarmcs ¢ MoOMOWbio OHMalH-Kypca. B konoHke lNpumeyaHue
Heobxo0uMo ykazamb Ha3eaHue oHnauH-kypca unu QYMK. B dpyaux criyqasix 8 s4eliku cmassimcs rpoYepKu.

13.2. Tembl (pa3aensl) AUCLUUNNUHBI MU BUALI 3aHATUN

Buabl 3aHATUI (KONMYECTBO YaCcOB)
Ne HanmeHoBaHue TeMbl CaMoCTOSTeNnbhas
n/n (pasgena) gucumnnuHel | Jlekummn MpakTtnyeckmne | JlabopaTtopHble pabota Bcero
1 YpaBHeHus nepBoro 7 7 8 29
nopsigka
2. | YpaBHeHusd n-ro nopsajaka 6 6 9 21
3. | Cuctembl ypaBHEHWUI 7 7 9 23
4. | YCTONYMBOCTb 6 6 9 21
5. | Ocobble To4KK 6 6 9 21
UToro: 32 32 44 108

14. MeToanyeckme ykasaHusa ans oby4aroLmxcsa Nno OCBOEHUIO ANCLUNSIUHbI

Kypc npegnonaraet oTBedeHue OOMNbLUIOroO 4ucrna pas3gerioB Ha CaMOCTOSTENbHYK paboTy
cTyaeHToB. [lpyBegeHHble WCTOYHMKM MNO3BOMSIOT B MOSIHOW Mepe CaMOCTOATENbHO U3Y4YuTb
CTyAEeHTaMu AaHHble pa3gensi.

MaTtepuan no kKaxgon Teme wusnaraeTcsa nocnefoBaTesibHO € UCMOMb30BaHUEM paHee
BBEAEHHbIX onpegerneHuin, o6o3HavyeHnn 1 gokasatenscTs. Heobxoguma noctosiHHas camocToATenbHas
npopaboTka 1 YCBOEHNE N3MNOXEHHOIO Ha 3aHATUSX MaTepuana.

>KenateneH npocmoTp Martepuana no gaHHom y4ebHOW OUCLMMNNUHE C ONepeXeHnem fekunni c
Ncnonb30BaHNEM pPEKOMEHAYEMON B 4aHHOM y4ebHOM nporpamMmme nureparypbl.

[MpMBETCTBYIOTCSA BONPOCHI CTYAEHTOB MO TeMe y4ebHOM ANCUUNANHBI U CMEXHBIM BOMpPOCcaM B
XO4e ayaAnTOPHbIX 3aHATUN.

Mpn ncnonb3oBaHWM OUCTaHUMOHHBIX 0Bpa3oBaTeNbHbIX TEXHOMOMMA U 3NIEKTPOHHOIO 0ByYeHus
BbINOMHATL BCe YKa3aHuWs npenogasatenenm no pabote Ha LMS-nnatdopme, cBoeBpeMEHHO
noaknoyaTbCss K online-3aHATnsM, cobrniogaTe pekoMeHZauuMu Mo OpraHusaumm CamMoCTOATENbHOW
paboThl.




15. lNepeyeHb OCHOBHOW W [OMNOJSIHUTENbLHOW nUTepaTypbl, PECYypCOB MWHTEpPHeT,

HeobXxoaUMbIX ANA OCBOEHUA AUCLMUNIIUHBI (CrucoK numepamypbl 0hOPMIISIEMCS 8 COOM8emcmeauu
¢ mpebosaHusimu FOCT u ucnonb3yemcsi obuwasi ckeosHasi Hymepauyusi 01151 ecex 8UA08 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:

Ne n/n NcTouHuk

TpyxaH, A. A. O6bIKHOBEHHbIe OuhghepeHyuabHbIE ypasgHeHUsT U MemoObl UX peweHus1. Psobil.
AnemeHmbI 8apuayUOHHO20 ucHUCceHUs1 [QnekmpoHHbIU pecypc] : yyebHoe rnocobue / TpyxaH

1. A. A., OzopodHukosa T. B. — 1-e u3d. — CaHkm-llemepbype : JlaHb, 2019 .— 268 c. — KHuea
u3 konnexkuuu flaHb - Mamemamuka .— ISBN 978-5-8114-3445-9 .—
<URL.:https://e.lanbook.com/book/111893>.

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

6) gononHWTenbLHaa nuTeparypa:

Ne n/n McTOYHUK
JucbcbepeHyuarnsbHble ypasHEHUS : y4eb6HUK U rnpakmukym 0r1s1 akademu4yecKoao
1. bakanaspuama : [0ns1 cmyd. 8y308, 0by4. 10 ecmecmeeHHOHayy. HarpaeneHusm] : e 2 4. / A.B.
Eoposckux, A.U. [Nepoe .— Mockea : FOpatim, 2017- .— (bakanasp. AkaGemudeckuli Kypc) .
2 MNMoHnmpsieud J1.C. ObbikHOB8eHHbIe OuhhepeHyuansHbie ypasHeHus/ J1.C. NMoHmpsiauH. — M.:
] Hayka, 1982. — 275 c.
3 @ununnos A.®. CbopHuk 3aday no dughgbepeHyuanbHbiM ypasHeHusM/ A.@. dununnos. — M.:

Hayka, 2004. — 45 c.

B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTeribHbIe pecypchl (oduLnanbHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc

1 BnekmpoHHbIU kamarnoez HayyHol 6ubnuomeku BopoHeXCcKo20 20cy0apcmeeHHo20
" | yHusepcumema. — Pexxum docmyna: http//www.lib.vsu.ru
5 HucbpepeHuuanbHbie ypasHeHusi TMM 02.03.02 / E.T1. benoycosa — Obpa3zogamesibHbili
" | nmopman «3nekmpoHHbIU yHUsepcumem BI'Y». — Pexum docmyna: https.//edu.moodle.ru.
TpyxaH, A. A. ObbIkHOBeHHbIe OughhepeHyuarbHble ypasgHeHUs U MemoObi UX PELUEHUS.
Psi0bl. OniemeHmbl 8apualyUOHHO20 UCHUCIIEHUS [Or1eKmpPOoHHbIU pecypc] : y4ebHoe nocobue /
3. | TpyxaH A. A., OzopodHukosea 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>.

*

Brauane ykasbiBaotca OBC, ¢ koTopbiMM umeroTcs goroBopa y BIY, 3arem OTKpbITble 3MNEKTPOHHO-
obpasoBarerbHble pecypchbl, OHNanH-Kypcbl, YMK

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obGecneyvyeHUs ANA CaMOCTOATENbLHOM pPaboThbl
(y4ebHo-Memoduyeckue pekoMmeHdayuu, rocobusi, 3adayHUKU, MemoOu4YeCKUe yKa3aHusi 0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTOYHUK
1 BOnekmpoHHbIt kamarnoe HayyHol 6ubnuomeku BopoHexckoeo eocydapcmeeHHo20
) yHusepcumema. — Pexxum docmyna: hittp//www.lib.vsu.ru

TpyxaH, A. A. ObbIkHOBeHHbIe OughhepeHyuaribHble ypasgHeHUs U MemoObi UX PELUEHUS.
Psi0bl. OniemeHmbl eapualyUOHHO20 UCHUCIIEHUS [OreKmpPoHHbIU pecypc] : y4ebHoe nocobue /

2. TpyxaH A. A., OzopodHukosa T. B. — 1-e uzd. — CaHkm-llemepbype : [laHb, 2019 .— 268 ¢. —
KHuea us konnekyuu JlaHb - Mamemamuka .— ISBN 978-5-8114-3445-9 .—
<URL:https://e.lanbook.com/book/111893>.

3 JucbbepeHyuansHbie ypasHeHus MMM 02.03.02 / E.[1. benoycosa — Ob6pa3zosameribHbil
) rnopman «3nekmpoHHbIl yHUsepcumem BI'Y». — Pexum docmyna: https://edu.moodle.ru.

17. OOpasoBaTenbHble TEXHOMOrMWU, MUCNONb3yeMble TMNpu peanusauum y4eOGHOWM
OUCUMNINMUHBLI, BKMOYasA [AUCTaAHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT),
3NneKTpoHHoe obyyeHue (D0), cmewaHHOe OGy4YeHune):




OucumnnuHa peanusyeTcs ¢ NPUMEHEHNEM 3NEKTPOHHOrO 0B6y4YeHNa U ANCTaHUNOHHbIX
obpasoBaTenbHbIX TexHonorumn. [na opraHusauum 3aHATUA  PeKOMEHAOBAH OHIanH-KypC
«dnddepeHumanpHble ypaBHeHus 02.03.02», pasmelleHHbli Ha nnatgopme OneKTPOHHOro
yHuBepcuteTa BI'Y (LMS moodle), a Takke VIHTepHeT-pecypchl, NpuBeaeHHbIe B N.158.

18. MarepunanbHo-TeXHMYECKOe obecneyeHne AucUUNIUHBbI: OcCBOeHWe OUCUMNIUHBI
npousBoanTcsa Ha 60ase y4yebHbix ayautopuin [naBHoro kopnyca BIY. Ayautopum oOcCHaLUEHbI
obopyaoBaHneMm, NO3BONAOLLMM NPOBOAUTL NEKUMOHHbIE U NPAKTUYECKNE 3aHATUS.

19. OueHo4Hble cpeaAcTBa ANsA NpoBeAeHUs TeKyLen U NPOMEeXYTOYHOWN aTTecTaLun

MopsaoK OLEHKN 0CBOEHMS oby4Yalowmummncs y4ebHoro matepuana onpegensiercs
coep)XaHMeM crieayloLwmnx pasaenos ANCUMNIIVHBI

HanmeHoBaHue WHankaTop(bl)
Ne KomneTeH
pasgena ouCuUunivHb OOCTVKEHUSI OueHouHble cpeacTea
n/n ums(n)
(mopgynsi) KOMMEeTEeHL MM
Pasgen 1. YpaBHeHus
nepBoro nopsigka.
y Pasgen 2. YpaBHeHus OrK-1 ONK-11 CobecedosaHus no memam, KOHMPObLHas
" | n-ro nopsagka. ' 1, KOHMporbHas 2
Pasgen 3. Cwuctemsbl
ypaBHeHWI
5 | Paspen 4. OrIK-1 OMK-1.2 CobecedoeaHusi Mo memam, KOHMPOJIbHas
" | YcTON4mMBOCTD. ' 1, KOHMpPOrbHas 2
Pasgpen 5. Ocobble
TOYKM
Pasgpen 3. Cuctemsl
ypaBHEHUN
3 | Pasnen 4. OrK-1 OMK-1.3 CobecedoeaHusi Mo memam, KOHMPOJIbHAs
" | YcTonumBoCTb. ' 1, KOHMpPorbHas 2
Pasgen 5. Ocobble
TOYKM
MpomexyTouyHast aTTecTauus MepeyeHs sonpocos
dopmMa KOHTpOns — _9K3aMeH lpakmuyeckoe 3adaHue

20 TunoBble OLEHO4YHble cpeacTBa M MeToAMYECKUMe MaTepuanbl, onpegensoLlme
npoueaypbl OLleHUBaHUA

20.1 TeKywMin KOHTPOISb yCNeBaemMocCcTun

KoHTponb ycneBaemMocTy No ANCLUMNITMHE OCYLLECTBISAETCS C MOMOLLbIO CreayHLLMX OLEeHOYHbIX
cpencTs:

KoHTponbHasa pa6ota 1
BapuaHT 1

1. Pewmuts ypaBHEHUE

y=(xy +2y)%



2. Pemmth ypaBHEHUE

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

yidx —(xy+x’)dy =0.
4. Pemnth ypaBHEHHE

(xcosy +sin2y)y’ =1.
5. Pemmmts ypaBHEeHUE

2x ' +3x°y* +7=0.

BapwuaHT 2

1. Pemmuth ypaBHEeHHE
ydy = (xdy + ydx)\[1+ y* .
2. PelmTh ypaBHEHHe
V' =(4x+y-3)°.
3. Pemuth ypaBHeHHE
yrdx + (xy +tgxy)dy =0.
4. Pemuth ypaBHEHUE
(x+»)°y' =1
5. PewnTs ypaBHeHue
(4xy=3)y' +y* =1.

KoHTponbHas pabora 2

BapuaHTt 1

1. Pewnts ypaBHEHHE

y"+y=2—#.
sinx

2. Pemnts ypaBHEHHE

y'=6y'+9y= 2 .
X

3. PewnTb HavanbHyto 3agavy




Y 3y =3¢, ¥(0)=y'(0)=0.
4. PelMTb HauanbHylo 3aavy

y'—y=x, y(0)=1,y'(0)=-1.
5. MocTpouTh chyHKLMIO MprHa

x*y"+2xy' =2y = f(x), y(0) oepanuueno, y(1) = 0.

BapuaHT 2

1. Pewnts ypaBHeHHE

eSx

y'=10y"+25y =—
X

5

2. Peuth ypaBHEHHE

3. PelunTb HayanbHyo 3agavy
y'=y'==2x(0)=0,y'(0) =1,y"(0) = 2.
4. PelunTb HayanbHy 3agady
y'+4y' +4y =3e*, »(0)=0,y'(0)=0.
5. MocTtponTtb dyHKUMIO [pUHa
V"= y = f(x), y(x) oepanuueno npu x — too.
OnucaHue mexHonoauu npogedeHus:

CpencTBo NpoBEPKM YMEHMI MPUMEHSTb NOMYYEHHbIE 3HAHUS AN pelleHns 3aaad
onpeaeneHHoro Tuna no ANCUUNInHe.

TpeGOBaHVIFl K BbIMOMHEHMWIO 3a4aHuN (I/IJ'II/I LKalbl 1 KpUtTepun OLl,eHI/IBaHI/IFl)Z

OueHKa «OTNIMYHO» BbICTABNSAETCHA, €criv 0Oy4yaroLNNCA NoKasbiBaeT NOSIHOE 3HaHWE MPOrpamMHOro
mMaTepuana; [OEeMOHCTPUpYyeT CrNoCOOHOCTb MNPUMEHATb TeopeTUYeckne 3HaHus AONns  aHanusa
NpakTU4YeCcKkUX cUTyauun, AenaTb NpaBuUNbHbIE BbIBOAbI; BbINOMHWI BCE 3a4aHus U 3a4avm NOSHOCTbIO
6e3 owmnbok n HegoyeToB; cTporo cobntogaet TpeboBaHns Npyu oopmMnieHnn paboThbl; NOATBEPXKAAET
NMOSIHOE OCBOEHME KOMMNETEHLMIA, NPEAYCMOTPEHHbBIX MPOrpamMmMon.

OueHKa «XOpoLWOo» BbICTABMASETCHA, €CnvM 00y4aloLMACS NOoKa3biBaeT MOMHOE 3HaHWe MPOrpaMMHOro
mMaTtepuana; npaBuUIbHO MPUMEHSIET TEOPETUYECKME MOMOXKEHUSA K OUEHKE MPaKTUYECKUX CUTyauui;
BbINOMHUN BCE 3aJaHust M 3afauv NOMHOCTbIO, HO MPU HanMyun B UX pelleHun He Gonee ogHom
Herpy6on owmnbkm 1 ogHoro HegoyeTta, He 6onee Tpex Hego4YeToB; CTporo cobnogaeT TpeboBaHMsA nNpu
odopmneHun paboTbl; OEMOHCTPUPYET XOpPOLIMA YpPOBEHb OCBOEHMS MaTtepuana W B LENoMm
NOATBEPXKAAET OCBOEHME KOMMNETEHLNIA, NPeayCMOTPEHHbIX MPOrPaMMON.

OueHka «yAOBNeTBOPUTENIbLHO» BbICTABMAETCS, €Cnv 00yYaloLnics NokasbiBaeT 3HAHWE OCHOBHOIO
maTtepuana B obbeme, HeobxoguMMoM Ana npeacrToswen npodeccnoHanbHOW AeATENbHOCTU, He B
MOMHOM Mepe [OEeMOHCTPUPYeT CMOCOOGHOCTb NPUMEHATb TEOpeTUYEeCKMe 3HaHWs Ansg  aHanusa



NPaKTUYECKUX CUTyaLWiA; BbINOMHWI HE MeHee 2/3 Bcex NPeAnoXeHHbIX 3agaHni 1 3agad unm 4onyctun
He Gonee opHou rpybon owmbkn M OBYX HegodeToB, He Bonee ogHom rpybow n ogHom Herpybown
owmnbkun, He Bonee Tpex Herpybbix OWMBOK, OOHON HErpybomn oWnbKN N TpeX HEQOYETOB, MPU HANUYMK
YeTbIpeX-NATU HEeAOoYeTOB; [AOMyCKaeT He3HauyuTenbHble OWubKkM npu  odopMneHun paboTbl;
noaTBepXaaeT OCBOEHME KOMMNETEHUMA, NPeaYCMOTPEHHbIX MPOrpaMMon Ha MUHUMAarbHO JONYCTUMOM
YPOBHE.

OueHka «HeyAoOBNEeTBOPUTENIbHO» BbICTABMSETCHA, €Cnn  oby4valolwmMnca WUMEET CyLeCTBEHHbIE
npoGenbl B 3HAHMAX OCHOBHOIO Yy4ebHOro Marepuana no OUCUMMMMHE; €CnvM 4Mcro ownbok u
Hego4eToB B paboTe NpeBbICUIO HOPMY AN OLEHKN 3 nnn 06yyaroLwmnines BbINOMHUA NPaBUITbHO MEHee
2/3 Bcex 3agaHui 1 3apad; gonyckaet rpybble ownbkm npu odopmneHun paboTbl; He nogTBepXAaeT
OCBOEHME KOMMNETEHLNIN, NPeAYyCMOTPEHHbIX MPOrpamMmon.

20.2 NMpomexyToyHasa aTrectauusi

MpomexyToyHas aTTecTaums No AUCUUMNMHE OCYLLECTBMSETCS C MOMOLLbIO CreayoLwmnx
OLEHOYHbIX CPeacTB:

CobecedosaHue o s3KkzameHayuoHHbIM bunemam

I'Iepequb BOMPOCOB K 3K3aMeHY.

2. OG6blkHoBeHHOe [1Y. PeweHne. 3agaya Kowwn. YactHoe n obwee pelleHus. YacTHbii 1 00Lwmi
WHTErpanbl.

3. MeTtoa n3oknuH.
4. CoctaBnenune anddepeHunanbHOro ypaBHEHNS.

5. 4.Teopema Kowun-Jinnwuuya. [lokasaTenbCTBO CYLLLECTBOBAHUS peELUEHUS.

6. Teopema Kowwu-Jiunwuua. [lokasaTenbCTBO €4UHCTBEHHOCTU PELLEHUS.

7. Ycnoswue Jlunwmua.

8. YpaBHeHus B NonHbix guddepeHumanax.

9. JlnHenHoe ypaBHeHWe nepBoro nopsgka. Popmyna ans pewieHms 3agadmn Kowwm.
10. YpaBHeHve bepHynnu.

11. Teopema o guddhepeHumanbHbiX HepaBeHCTBaXx.

12. JlemMa 0 NMHENHbIX NHTErparnbHbIX HepaBeHCTBaX.

13. lNone HanpaBneHuWi, MHTerpanbHble KpMBble, HaYanbHas 3agada.

14. JlnHenHas 3aBucumocTb. MaTtpuua BpoHckoro.

15. Teopema 06 MHTErpanbHbIX HEpaBEHCTBAX.
16. Teopema 06 MHTerpanbHbIX HEpaBEHCTBAX.

17. Jlemma o0 nnHenHbIX anddepeHunanbHbIX HeEpaBeHCTBax.

18. JlnHeliHble ypaBHEHMS BbICOKOrO Nopsifika ¢ nepeMeHHbIMU kKo duLneHTamu.
19. YpaBHeHue ¢ pasgensowmmmucsa nepeMmeHHbiMn OAHOPOOHbIE YPaBHEHWS.

20. Onpegenutens BpoHckoro n dpopmyna Jlnyesunns.



21. Teopema 06 obLiem pelueHmMn ansa IMHENHOro HEO4HOPOAHOIO YpaBHEHMST BbICOKOrO nopsigka.
22. MeTog, JlarpaHxa Bapmaumm Npom3BOSIbHbIX NOCTOSIHHbIX.

23. MNoHwxkeHne nopagka audgepeHLnanbHOro ypaBHEHNS MNPy U3BECTHBLIX YACTHbIX pPeLleHUsIX.

24. TloHwkeHne nopsaka avddepeHUMansHOro ypaBHeHNs Npu U3BECTHBIX YaCTHBIX PELUEHUSsIX.

25. BoccraHoBneHve auddepeHLmnansHOro ypaBHEHMS Mo N3BECTHON (pyHAaMEHTanbHON CUCTEME PELLEHUIA.

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

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

28. KomnnekcHoe Y. KomnnekcHoe peLleHue.

29. dopmyna cmelleHunsi. Teopema 006 o0OLWEM pelweHnn YypaBHEHUS BLICOKOrO MOpPsiAka C
MOCTOSIHHBbIMWU KO3 PULMEHTAMM B KOMMSIEKCHOM Cry4ae (Criydyan npocTbiX KOPHEN).

30. Teopema 06 obLieM peLleHnn ypaBHEHMST BbICOKOIO nopsigka ¢ NOCTOSIHHbIMUK Ko3dhdumumneHTamm
B BELLECTBEHHOM Criy4yae (Cny4an NpocTbIX KOPHER).

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

32. JInHenHoe HeooHOPOAHOE ypaBHEHME BbLICOKOrO MOpsiAka C MOCTOSIHHbIMK KO3 dMUMEHTaMK
(pe3oHaHCHbIN cnyyan).

33. KBasnmMHorouyneHbl 1 nx CBOMCTBA.
34. KpaeBas 3agava. NMpumepbl.

35. JInHenHble HeOOHOPOAHbIE YpaBHEHUS BbICOKOro nopsaka C MOCTOAHHbIMU KO3 UUNEHTamMK
(Hepe3oHaHCHbIN criy4dan).

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

37. MNpencTtaeneHne peLlleHns Kpaeson 3agaym Yepes pyHkumio MpuHa.

OniucaHue mexHoso0auu rposedeHust

CpeﬂCTBO NPOMEKYTOHYHOIo KOHTPOJ14 YCBOEHUA pa3aenos AUCUNNIINHDbIL, OpraHn3oBaHHOE B BUAEe
cobecenoBaHus npenogaBsatend 1 06yl-|a+ou4er00ﬂ.

TpeboBaHUs K BbINOMHEHWIO 3a4aHWUIA, LUKanbl U KPUTEPUU OLLEHUBAHUS:

OueHKa «OTNMYHO» BbiCTaBnseTCs 3a rnybokoe 3HaHMe NpegyCMOTPEHHOro NporpaMMon MaTepuana,
coepXaLlerocsi B OCHOBHbIX M [AOMOMHUTENbHbIX PEKOMEHAOBaHHbLIX NUTEPATYPHbIX UCTOYHMKAX, 3a
yMEHMe YeTKO, NTAKOHWYHO W NOrMYECKU NOocrefoBaTenbHO OTBEYaTb Ha MOCTaBIEHHbIE BOMPOCHI, 3a
yMeHVe aHanuanpoBaTb W3y4Yaemble SIBNEHUSs B WX B3aMMOCBSI3M W OUANeKTUYEeCKOM pasBUTUM,
NPUMEHSITb TEOpeTMYEecKMe MONOXKEHUS MpU  peleHun NpakTUYeckMx 3apay; obyvaromincs
noaTBEpPXAAET NOMHOEe OCBOEHUE KOMMNETEHLMIA, NpesyCMOTPEHHbIX NPOrpaMMOoi.

OueHKa «XOpOLIO» BbLICTABMSETCA 3a TBEpAOe 3HaHME OCHOBHOro (MporpamMMHOro) Matepuana,
BKItoYas pacyeTbl (Mpy HeobxoaumocTu), 3a rpamMoTHble, 6e3 CyLeCTBEHHbIX HETOYHOCTEN OTBETbl Ha
NOCTaBMEHHbIE BOMPOCbI, 33 YMEHME TPUMEHSITb TeopeTUYECKMe MONOXEHUS [Ans  pelleHust
npakTUyeckux 3apay; obyyarlmics OEeMOHCTPUPYET XOPOLUMA YpOBEHb OCBOEHMSI MaTepuana u B
Lenom nNoaTBepPXAaeT OCBOEHNE KOMMNETEHLMIN, NPeayCMOTPEHHbIX MPOrpaMMoi



OueHKa «yAoOBneTBOPUTENIbHO» BbICTaBNAETCA 3a 06LLee 3HaHME TONbKO OCHOBHOrO martepuana, 3a
OTBETbI, CoAepXaliMe HETOYHOCTM WunM  cnabo  apryMEHTUPOBaHHble, C  HapyLeHWEeM
nocrneanoBaTenbHOCTU U3NOXEHU MaTepuana, 3a criaboe npMMeHeHne TeOPEeTUYECKUX MOTOXEHWUIA Npu
peLeHMN  MNpakTUYeckMx  3agay; obyvawwuiics  NoaATBEPXKOAET  OCBOEHME  KOMMNETEHUWNA,
NpeayCcMOTPEHHbLIX MPOrpamMmmMoirt Ha MUHUMarbHO 4OMYCTUMOM YPOBHE

OueHKa «HeyAoBIeTBOPUTENIbHO» BbICTABNSAETCSA 3a HE3HaHWE 3HAYUTENbHOW YacTu MPOrpaMMHOro
maTepvana, 3a CyLleCTBEHHble OLIMOKM B OTBETax Ha BOMPOCHI, 3@ HEYMeHWe OPWEHTMPOBATLCS B
pacyeTax, 3a He3HaHWe OCHOBHbIX MOHSATUA AUCLUUMMVHBI, HE NMOATBEPXKAAET OCBOEHWE KOMMETEHUUN,
npeaycMOTPEHHbIX MPOrpaMMON.

20.3 ®oHA oUEeHOYHbIX cpeacTB C(hoOpMMPOBAHHOCTU KOMMETEHLUUNA CTYAEHTOB,
pekoMeHAyeMbIn ANnA NpoBeAeHUA ANarHOCTUYEeCKUX paboTt

Bonpochkl ¢ BapMaHTamMu OTBETOB
1.K KakoMy TUNY NPUHAZNEKUT ypaBHeHne y' + vy = xy3?

a) NMHelHoe
6) bepHynnu
B) B NOJIHbIX AuddepeHumanax
r) pPUKKaTK
OtserT: 6).
2.K Kakomy TUNy NpUHaaNEeXUT ypaBHEHUE
(sinx + y)dy + (ycosx — x*)dx = 0?
a) c pa3aenArLNMNCS NeEPEMEHHbIMU
6) N"MHelHoe
B) oAHOpOAHOE
r) B nonHbix anddepeHumnanax
OTBeT: 1).
3.K kakomy TNy npuHagnexut ypasHerme x3 v — x?2y" + 2xy" — 2y = x%?
a) ypaBHeHWe TPeTbero NopaaKa c NOCTOAHHbIMKU KoaddUuneHTamm
6) ypaBHeHMe TpeTbero nopsaaKa ¢ nepemMeHHbIMU KoapduLUMEHTaMM
B) ypaBHeHMe dinnepa
OtseT: 6), 1).

Bonpochbl ¢ KpaTKUM TEKCTOBbLIM OTBETOM

1.YpaBHeHue A7 + 44 + 4 = 0 aBnaeTca xapaKTePUCTUYECKUM A1 YPaBHEHUA



y'+4y'4+4 =0.

OTBeT: Aa, ABNAETCA.

2.YacTHoe peweHue ypasHeHnua ¥’ — 2y’ + 1 = sinx npeacrasumo B suge
YV = X*CoSsX.

OTBeT: HeT.

OnucaHue mexHosioauu npogedeHus:

TekyLlas aTTecTaumnsi NPOBOAUTCSA Ha 3aHATUM OQHOBPEMEHHO BO BCeW y4ebHOM rpynne B Buae
TecTa B 3NeKTPOHHON obpa3oBaTenbHON cpeae «ANeKTPOHHbIN yHuBepcuTeT BIY». bonbluasa vyacTtb
BOMPOCOB NPOBEPSETCS aBTOMaTU4eCKu, NPOBEPKM NpenogasaTesnieM ¢ pyYHbIM OLeHMBaHWEM TpebytoT
TONbKO OTAENbHbIE BOMPOCHI, NPpeAcTaBrneHHble B popMe acce. OrpaHnyeHne no BpeMeHn Ha Kaxayto
nonbITKy — 20 MUHYT

Kpumepuu u wkanbi oueHusaHus 3adaHuti @OC:

[nsa oueHMBaHWs BbINOMHEHWUS 3a4aHUIN Ucnonb3yeTca 6annbHas WwKana:

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

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

2) OTKpbITblE 3a4aHns (TECTOBbIE C KPATKMM TEKCTOBBIM OTBETOM, MOBbILIEHHbIN YPOBEHb
2 6anna — ykasaH BepHbI OTBET;

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

3apaHuna pasgena 20.3 peKoOMeHAYHTCA K UCMONb30BaHUIO NPU NpoBeAeHUN
ANarHoCTUYEeCKUX paboT C Lenbio OLEeHKU OCTaTOYHbIX pe3yfibTaTOB OCBOEHUS AaHHOMN
OUNCUUNNUHbI (3HAHUW, YMEHUW, HAaBLIKOB).



