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9.Lllenu n 3agaum y4yeb6HOM ANCLUNIIUHDI

Llensamu oceoeHusi yuebHoU ducyuniiuHbl S81151I0MCS:

- chbopMmpoBaTb Y CTYAEHTOB COBPEMEHHbIE TEOPETUYECKME 3HAHMSA B 06nacTn 06bIKHO-
BEHHbIX AndepeHLmanbHbIX YpaBHEHUN U NPaKTUYECKMUE HaBbIKM B peLleHun N nccnegoBaHum
OCHOBHbIX TUNOB OBbIKHOBEHHbIX AMddepeHUManbHbIX ypaBHEHNA, NO3HAKOMUTL CTYAEHTOB C
HayanbHbIMW HaBblIKaMW MaTeMaTUYECKOro MoaenMpoBaHua Ans popMupoBaHUs yMEHUIN N Ha-
BbIKOB MO MCMOMNb30BaHUI0 PyHAAMEHTANbHbIX 3HAHWNA, NOSTyYEeHHbIX B 06nacty matemartuye-
CKUX U €CTECTBEHHbIX HayK, B NpoeccrnoHarnbHOM AeATeNbHOCTMW.

3adayu y4ebHoU OuCyuUnuHbI:

- obyyeHune CTyAeHTOB NPUMEHEHUIO Ha NPaKTUKe METOAOB NOCTPOEHUS MaTeMaTUYeCcKmX
Moaernen B Buae andpdepeHumanbHbIX YpaBHEHUN;

- OCBOEHME OCHOBHbIX METOA0B peLleHnsa anddepeHumanbHbIX ypaBHEHNUN;

- 0b6y4yeHne OCHOBHbBIM MOMOXEHUAM TEOPUU: YCTOMYMBOCTb, CYLLLECTBOBaHUE peLUEHUN,
KayeCTBEHHbIE CBONCTBA PeLUEHUM;

- cchbopmmpoBaTb 6a30Bble 3HAHUA U HaBbIKM pPeLUeHUst TUMOBbLIX 3a4ay C y4eTOM OCHOBHbIX MO-
HATUMA U OBLLMX 3aKOHOMEPHOCTEN, CPOPMYIIMPOBAHHbBIX B paMkax 6a30BbIX AUCUUNNH MaTe-
MaTUKW, MHPOPMAaTUKN U eCTECTBEHHbIX HaYK;

- 0byyeHne NpMMEHEHMIO CUCTEMHOrO NoAxo4a U MatemaTuyeckum Metogam B dhopmanu-
3aumn peLleHns NpuknagHblx 3agav;

- (bopmmpoBaHMe nNpakTUYEeCKUX HaBbIKOB BblOOpa COBPEMEHHbLIX MaTEMaTUYECKMX WHCT-

pyMeHTanbHbIX CpeacTs, Ans 06paboTkM n3yvyaemblx aHHbIX, B COOTBETCTBMM C NOCTaABNEHHOM
3agayen, aHanuaa pesynbTaToB pacyeToB N 060CHOBAHMS NOSTYYEHHbIX PE3YNbTaTOB.
10. Mecto y4yebHOM AucuuMnnuHbl B cTpykType OOI: YuebHas gncuunnuHa OTHOCUTCS K
obsizatenbHon Yactu 6noka 1. OT cTygeHToB TpebyeTcsa 3HaHMe NPOU3BOAHLIX, YMEHNE BblYUC-
NATb 9NleMeHTapHble NHTerparnbl, 3HaKOMCTBO C OCHOBHbIMW MOMOXEHUSAMWN NIMHENHON anrebpbl.
[aHHas gucumnnuHa senseTcs NpelwecTBYoWen AN Takux KypcoB Kak ypaBHEHUs MaTeMa-
TN4YecKon pn3nkn, MetToabl ONTUMU3ALINN.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMEHUs,
HaBblKWN), COOTHECEHHbIe C NMaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obGpa3oBaTesnibHON
nporpamMmmbl (KOMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue komne- Kog(bl) WHamkaTop(bl) MnaHnpyemble pesynbTaTbl 00y4yeHus
TEeHUUN
OlK- | CnocobeH npume- | OlMK-1.1 | PewaeTr  TunoBble | S3Hamb: OCHOBHbIE NOHATUS Teopumn auddepeH-
1 HATb hyHOAMEH- 3ajaun C Yy4eTOM | LmanbHbIX YpaBHEHUN, TUMNbI U CTaHAAPTHbIE

TanbHble 3HaHWS,
nony4YeHHsle B 06-
nactu matematu-
YeCKMX 1 (Unu) ec-
TECTBEHHbIX HayK,
1 NCNOMb30BaTh UX
B npocpeccuo-
HanbHOW AesTenb-
HOCTH

OCHOBHbIX MOHATUI
M obLwnx 3aKkoHO-
MepHocTeRn, cdop-
MYMPOBAHHbIX B
pamkax 6a30BbIX
ONCUMNIIMH MaTema-
TUKW, WHOpMaTUKM
n €CTEeCTBEHHbIX
HaykK.

dOopMbI 3anncK OCHOBHLIX AnddepeHLmanbHbIX
ypaBHEHWIA, MeTOAbI pPeLUEHNsT OCHOBHbIX AU-
depeHUmnanbHbIX YpaBHEHNIA.

Ymemsb: nHTerpmpoBatb AuddepeHLmanbHble
ypPaBHEHUS NEPBOro 1 BbICLUNX MOPAAKOB; MC-
CcrnegoBaTb Ha YCTOMYMBOCTb

peweHnsa g gepeHumanbHbIX YpaBHEHWU;

Bniademb: meTogamm pelleHnst 0ObIKHOBEHHbIE
auddpepeHymanbHble ypaBHEHWIA; MaTeMaTunye-
CKMM annapaTtoMm, HeoBXxoauMbIM AN U3YyYeHUs
apyrux dyHaaMmeHTanbHbIX JUCLMMNIIVH, a TakkKe
ans paboTbl C COBPEMEHHOM Hay4HO-
TEXHUYECKON NUTepaTypou;




OrlK-1.2 | NpumeHsieT cuc- | 3Hamb: obnacTu npumeHeHus anddepeHym-
TEMHbIA MOAXOA W | anbHbIX YypaBHEHWI KaKk MHCTPYMEHTa MatemaTu-
mMaTtemaTtuyeckue YeCKOro OnncaHns eCTECTBEHHO-HaY4YHOW KapTu-
metoabl Ans  ¢op- | Hbl MMpa; MaTemaTuyeckme mogenu amddepeH-
Manusauun  pelle- | umanbHbIX YpaBHEHWUIA, UCNONb3yeMble ANs pe-
HUA npuKNagHbIX | WeHus 3agad B obnactv npodeccrmoHansHom
3agau. OesTenbHOCTH.

YmMems: npyuMeHaTb guddepeHumansHble ypas-
HEeHWs ANsg MOAenvMpoBaHns rU3n4ecknx npo-
LLeccoB, Ucnonb3oBaTh cpeacTea anddepeHun-
arnbHbIX ypaBHEHUN Ons 06paboTkM, aHanmaa u
cuctemaTusauumn nHcopMmaumm no Teme ncene-
[OBaHWs 1 MOMb30BaTbCA MpU HEO6X0AMMOCTH
MaTemMaTu4ecKon nuTepaTypon.

Bradems: meTogamu NOCTPOEHMS MaTemaTnye-
CKOW MOZAENM TUMNOBbIX NPOdeccMoHarnbHbIX 3a-
[ad n cogepxaTenbHOW MHTepnpeTauum nony-
YEHHbIX pPe3ynbTaToB.

OlK-1.3 | OcywecTtBnsieT Bbl- | 3HaTb: COBPEMEHHbIE MAaTEMATUYECKNE UHCTPY-
OOp COBpPEMEHHbIX | MeHTanbHble cpeacTBa ans obpaboTku uccne-
MaTeMaTU4eCcKmnx OyeMbIX SIBNEHNN
WMHCTPYMEHTanbHbIX
cpeactB ans obpa- | YMeTb: OCyLLeCcTBNATb NpaBUIlbHbIN BIGOp Ma-
OOTKM nccrnegyemblxX | TEMaTUYECKUX UHCTPYMEHTaNbHbIX CPEACTB U
AIBMEHUN B COOTBET- | OCYLLECTBMATL aHanu3 nosy4yeHHbIX pe3ynbTa-
CTBMM C MOCTaBreH- | TOB pacyeTa
HOW 3ajadven, aHa-
nuaupyet pesynbTa- | BnageTtb: MeTogamm NoCcTpoeHUs MaTemaTmye-
Tbl pac4eToB W WH- | CKOW MOAENW TUMNOBbLIX NPOdECCMOHanbHbIX 3a-
TeprnpeTupyeTr  no- | Aad U cogepxaTternbHON UHTepnpeTaunm nony-
Ny4YeHHble  pe3yrb- | YEHHbIX PE3yrbTaToB.

TaThl.

12. O6bemM gMcUuMNUHbI B 3a4eTHbIX eauHMUax/yac.(s coomsemcmsuu ¢ y4ebHbIM naHoM) —

8 | 288 .
dopma NpoMeXyTOYHOM aTTeCTaLUnU(3ayem/sK3ameH) 9K3aMeH
13. TpyaoemkocTb No BMAam y4yebHom paboTbl
TpyaoemMKoCTb
Bug yyebHon paboTbl Bcero Mo cemectpam
3 cemecTtpa 4 cemecTpa
AyOMTOPHbIE 3aHATMS 128 64 64
nekuun 64 32 32
B TOM yucrne: npakTuyeckme 64 32 32
nabopaTopHble
CamocTosiTensHas paboTa 88 44 44
B TOM Yucne: Kkypcosas paboTa (NpoekT)
dopma NpomMeXyTO4HOMN aTTecTaLmm 72 36 36
(9k3ameH — 4ac.)
WToro: 288 144 144




13.1. CopepxaHue QUCLUNMUHDI

n/n Peanusauwns
pasgena guc-
HanmeHoBaHwve pa3gena LUMMWHBI C
CopaepxaHue pasgena AMCUUNuHbI
ONCUMNINHBI MOMOLLIbIO OH-
nawH-kypca,
QYMK ™
1. Nlekyunm
1.1. OnemeHTapHasi Teopus nH- | 1Y, 3agava Kowwu, obuiee un vactHoe pelueHme. Mpu- Oundbdepen-
TerpypoBaHuna audbdepeH- | Mepbl MaTeMaTU4ecknx Mogenen, onncoiBaemblx Y. LumanbHble
uunanbHbIX ypaBHEHUN Nep- | YpaBHEHWS C pasgensiowmMmcs nepemMeHHbIMN, oa- ypaBHe-
BOro nopsgka HOpPOAHbIE YpaBHEHUSA 1 NpUBOAALLNECS K HUM. J1n- Hua_01.03.03
HeWHble ypaBHeHUs, ypaBHeHNa bepHynnu, ypaBHe-
HWe PuKkaTW, ypaBHEHMs B NOMHbIX AuddepeHumnanax
1.2. Teopema cywlecTBOBaHMA W efuHCTBEHHOCTU. [lpo- | OuddepeH-
KauectseHHas Teopusi Y OOIMKUMOCTb peLleHuns. umnaneHble
ypaBHe-
Hua 01.03.03
1.3. Teopema 06 obLiem pelleHUn ogHopoAHOro ypasHe- | Ouddepen-
Hu4. MNMocTpoeHre YacTHOro pellueHus HeOAHOPOLHOro | uManbHble
ypaBHEHus1 CO cneumanbHOW npaBow YacTblo. MeTopn | ypaBHe-
JInHelHble ypaBHEHUSA N-r0 | BapMauMyM MNPOU3BOJSIbHBIX MOCTOsIHHbIX. PyHaameH- | Hua_01.03.03
nopsigka TanbHasa cuctema peweHmn (®CP), onpegenutens
BpoHckoro. ®opmyna  Octporpagckoro-Jinysunns.
KpaeBasa 3agaya ansa nuHenHoro guddepeHumnansHo-
ro BToporo nopsigka. 3agada LWtypma-JinyBunns
1.4. Teopema cywlecTBOBaHUSA U eguHCTBEHHOCTU. Cnen- | Ouddpepen-
CTBUE ANS NVMHENHbIX ypaBHeHun. CBOWCTBa pelle- | LuanbHble
HUA. dPyHoameHTanbHas cuctema pewweHni(PCP). | ypasHe-
. Teopema 06 obuiem pelleHun ogHopoaHon cuctemsbl. | HuA_01.03.03
JInHelnHble cuctembl
MoctpoeHne ®CP B criyyae npocTbIX U KpaTHbIX KOp-
Hen. Teopema 06 obwem peweHun. MNoctpoeHne va-
CTHOIO pelleHUsl CUCTEMbI CO CrneumanbHON npaBou
yacTblo. MeToq BapvaLmm Npon3BOonbHbIX NOCTOSHHBIX
1.5. OcHoBHble onpefeneHns. YCTOMYMBOCTb NUHENHbIX | Oduddepen-
. cucTteM. YCTOMYMBOCTb MO NEpBOMY MPUBAMKEHMIO. | uuanbHbie
Teopus yCTONYNBOCTU
Ocobble TOYKM ypaBHe-
Hua_01.03.03
2. MpakTnyeckne 3aHATUA
21 OnemeHTapHble METOAbI YpaBHeHuUs ¢ pa3gensiowmnmMmcs nepemMeHHsIM1, oa- Oundbdepen-
WHTErpnpoBaHms HOPOAHbIE YpaBHEHWSI U MPUBOASALLNECS K HUM. Jln- umnanbeHble
HeliHble ypaBHEHUs!, ypaBHeHUst bepHynnu, ypaBHeHUs | ypaBHe-
PukkaTn , ypaBHeHUs B NOnHbIX AuddepeHumanax, Hua_01.03.03
ypaBHEHWs1 He paspeLLeHHble OTHOCUTENbHO NPOun3-
BOJHOM
2.3 JInHenHble ypaBHeHusa n-ro | MNoctpoeHne ®CP B cnyyae npocTbiX, KOMNNEKCHbIX, | Auddepen-
nopsiaka KpaTHbIX KOpPHEW XapaKTepUCTUYECKOro YpaBHEHUS. | uMarnbHble
[MocTpoeHMe 4YacTHOro peLleHus HEeOAHOPOLHOro | ypaBHe-
ypaBHeHus1 co cneumanbHoOn npason yacTelo. Metopg | Hus 01.03.03
Bapuaumy npoOu3BOMbHbBIX MOCTOSHHBIX. YpaBHEHUE
Onnepa. JInHenHble OAHOPOAHbIE YPaBHEHWSI N-rO Mo-
psgka ¢ nepemeHHbiMn koadhduumeHTamu. PyHKumA
pyHa. 3agava Wtypma-JinyBunns
2.4 JIuHenHbIe cuctemsl MoctpoeHne ®CP B criydyae MpocTbiX U KpaTHbIX Kop- | AuddepeH-
Hel. [locTpoeHmMe 4acTHOro peLleHus CUCTEMbl CO | LmarbHble
crneuunanbHOW Npasoun YacTtbio. MeToa Bapuaumm npo- | ypaBHe-
M3BOJIbHbIX NOCTOSAHHbIX Hua 01.03.03
2.5 YCTOMUYMBOCTb NUHEWMHBIX CUCTEM. YCTOMYMBOCTb Mo | Oudbdpeper-
Teopusi yCTOMUMBOCTH nepsomMy npubnmwkeHuio. Kputepui Payca-l'ypBuua. | uvanbHble
Ocobble To4kM 1 ha3oBble TpaekTopum ypaBHe-

Hua 01.03.03




13.2. Tembl (pa3aensl) AUCLUUNNUHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONTMYECTBO YacoB)
Ne HanmeHoBaHMe TeMbl CaMocTosTennnas
n/n (pasgena) gucumnnuHbl Jlekumn | MpakTudeckue | JNlabopaTopHble pa6ota Bcero
OnemeHTapHasi Teopus nHTer-
1 pupoBaHus /J,MdzcbepeHu,manb- 10 16 0 18 44
HbIX YpaBHEHMWI NepBOro no-
psagka
2 KauectBeHHasg Teopua Y 4 0 0 8 12
JInHelHble audpdpepeHymans-
3 Hbl€ ypaBHEHMS N-ro nopsiaka 18 16 0 22 56
4 JIuHenHble cucTembl 15 18 0 18 51
5 YCTONYNBOCTb 17 14 0 22 53
Wtoro: 64 64 0 88 216

14. MeToanyeckue ykazaHusa Ans odyvaroLWmxcs no 0CBOEHNIO AUCLUNIIUHbI

Tekywasa CPC HanpaBneHa Ha yrnybrneHune n 3akpenneHue 3HaHuin CTyaeHTa, passuTtue
NPaKTUYECKNX YMEHU W BKITHOYAET:

e paboTa C NeKUNOHHLIM MaTepmnanom, NOUCK 1 0630p NUTepaTypbl K ANEKTPOHHbLIX MCTOYHUKOB
NMHopmauumn No nHAnBMAyarnbHO 3agaHHON Npobneme Kypca;

® BbINOMIHEHMEe JOMALUHMX 3agaHNI;

® N3y4YeHune TeM, BbIHECEHHbIX Ha CaMOCTOATENbHYIO NPopaboTKy;

® MOAroTOBKA K MPaKTUYECKUM Y CEMUHAPCKUM 3aHATUAM;

e onepexarllasa camoctoaTernbHasa paborta;

® MOAroTOBKA K KOHTPOSbHOM paboTe, K 9K3aMeHY.

Mpn ncnonb3oBaHUN OUCTaHLMOHHBLIX 06pa3oBaTeNbHbIX TEXHOMOMMIA N 3NIEKTPOHHOIO
o6y4yeHunsa BbINONHATL BCE yKa3aHusa npenogasartenen no paborte Ha LMS-nnatdgopme, ceoe-
BPEMEHHO NoAKMYaTbCA K online-3aHaTuam, cobniogaTe pekoMeHaaunm no opraHn3auum ca-
MOCTOSITENbHON paboThl.

15. Nepe4yeHb OCHOBHOW U AONOSIHUTENILHON NUTEpPaTypbl, PECYPCOB UHTEPHET, HEObXo-

OVMbIX ONA OCBOEHUA AUCUUNIUHDbI (criucok numepamypbl ogpopmrssemcss 8 coomeemcmauu ¢ mpebo-
saHusimu TOCT u ucrnionb3yemcsi obwiasi ck8osHasi Hymepauus 07151 8cex 8UO08 UCMOYHUKO8)

a) OCHOBHas nuTepartypa:

Ne n/n NcTouHuk

XKabko, A. . [JubghepeHyuarnbHbie ypagHeHUs U ycmouvusocms : y4ebHuk / A. I1. XKabko, E. /.
KomuHa, O. H. Yuxoea. — CaHkm-llemepbype : JlaHb, 2022. — 320 c. — ISBN 978-5-8114-

1 1759-9. — Tekcm : 3511eKmMpPOHHbIU // JlaHb : anekmpoHHO-bubiuomeyHasi cucmema. — URL:
https://e.lanbook.com/book/211928 (dama obpaweHus: 11.06.2023). — Pexum docmyna: dns
asmopus. nonb3osamerned.

TpyxaH, A. A. ObbikHO8eHHbIe dugbchepeHyuarnbHble ypasHeHUs1 U MemoOldbl Ux peweHusl. Padsbi.
AnemeHmMbI 8apuayUoOHHO20 ucHucrieHus : y4ebHoe rnocobue 0ns sysos / A. A. TpyxaH, T. B.
OeopodHukoea. — 2-e u3d., cmep. — CaHkm-llemepbype : JlaHb, 2020. — 268 c. — ISBN 978-
5-8114-6421-0. — Texkcm : anekmpoHHbil // JlaHb : anekmpoHHO-6ubnuomeyHasi cucmema. —
URL.: https://e.lanbook.com/book/147233 (0ama obpauweHus: 11.06.2023). — Pexum docmyna:
01 asmopu3. nosb3oeamerned.

6) gononHWTenbHaa nuTeparypa:

Ne n/n McToYHUK
3 @ununnoe A.®. CéopHuk 3aday no dughchepeHuuabHbiM ypasHeHUsM / A.@. @ununnos .— M30
5-e .— Mockea : Jlubpokom : URSS, 2013 .— 235 c.
Boposckux A.B. [JubghepeHuuarbHbie ypasHEHUS ;| yH4eOHUK U npakmukym 07151 akaleMu4yecKo20
4 bakanaspuama : [0n1s1 cmyd. 8y308, 0by4. 10 ecmecmeeHHOHayy. HarpasneHusm] : 8 2 4. / A.B.
Boposckux, A.U. lNepos .— Y. 1.— 3-e u3d., nepepab. u don. — Mockea : FOpatim, 2017.— 326
C.
Boposckux A.B. [JubghepeHuuarbHbie ypasHEHUS ;| yH4EOHUK U npakmukym 07151 akaleMu4yecKo20
5 bakanaspuama : [0n1s1 cmyd. 8y308, 0by4. 10 ecmecmeeHHOHayy. HarpasneHusm] : 8 2 4. / A.B.
Eoposckux, A.U. lNepose .— Y. 2 .— 3-e u30., nepepab. u don. — Mockea : FOpaim, 2017. — 274
c.




B) UH(pOpMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTeribHble pecypchl (oduLnanbHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc
3OnekmpoHHbIU kamanoe HayyHol 6ubnuomeku BopoHexcko2o eocydapcmeeHHO20 yHU8ep-

6 )
cumema. — Pexxum docmyna: https://lib.vsu.ru/
XKabko, A. . JucbgbepeHyuarnbHble ypasHeHUs u ycmotdueocms : y4ebHuk / A. I1. XKabko, E.
7 . Komuna, O. H. Yuxoea. — CaHkm-lNemepbype : JlaHb, 2022. — 320 c. — ISBN 978-5-8114-

1759-9. — Tekcm : a51eKMpPOHHbIU // JlaHb : anekmpoHHO-bubiuomeyHas cucmema. — URL:
https.//e.lanbook.com/book/211928 — Pexum docmyna: 0518 asmopu3s. riorib3ogamersed.
TpyxaH, A. A. ObbikHOBeHHbIe duchchepeHyuarnbHble ypasHEHUS U Memoodbl Ux peuweHust. Padbi.
BAnemMeHmMbI 8apuayUoOHHO20 ucyucrieHus : y4ebHoe nocobue 0nisi sy308 / A. A. TpyxaH, T. B.

8 OzopodHukoga. — 2-e u3d., cmep. — CaHkm-llemepbype : JlaHb, 2020. — 268 ¢. — ISBN 978-
5-8114-6421-0. — Tekcm : anekmpoHHbIl // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. —
URL: https.//e.lanbook.com/book/147233 — Pexum docmyna: 8nsi aemopus. nonb3osamerned.
JucbgbeperuyuarnsHbie ypasHeHus: 01.03.03 / J1.KO. KabaHuoea. — Obpa3osameribHbIl nopmari
«AnekmpoHHbIU yHUsepcumem BI'Y». — Pexum docmyna: https://edu.moodle.ru.

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobus, 3adayHuKku, MemooOuyecKkue yKal3aHusi o 8bIMNOSIHEHUIO rpakK-
muy4ecKux (KOHMpPOIbHbIX), Kypcosbix pabom u dp.)

Ne n/n MICTOYHMK

Benoycoea E.I1. [JupcbepeHyuarnsHble ypasHeHUs1 [QneKmpoHHbIU pecypc] : MemoduyecKkue yKa-
3aHus 0ns 8y3o08 : [0 cmyd. 2-20 Kypca crieyuansHocmel "MexaHuka u MamemMamu4yeckKoe Mo-
OenuposaHue" u "®yH0ameHmarneHas uHhopmamuka u UHhopMayUoHHbIe mexHonoauu" ¢ha-

1 kynbmema NMM] / E.T1. benoycoea, T.WN. CmacuHa ; BopoHex. 2oc. yH-m .— OfIEKMPOH. MeK-
cmosble 0aH. — BopoHex : UsGamenbckut Oom BI'Y, 2019 .— C80600HbIl docmyn u3 uHmpa-
cemu BI'Y .— Tekcmoenili ¢hatin .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-
30.pdf>.

AnekmpoHHbIU kamarnoe HaydyHou 6ubnuomeku BopoHEXCKO20 20cydapCcm8eHHO20 yHUBEPCU-
mema. — Pexxum docmyna: http//www.lib.vsu.ru

Onewckesuy, A. A. JugpdbeperyuarnbHblie ypasHeHUs1 8 husuke, buogusuke u buonoauu : y4eb-
Hoe nocobue / A. A. Onewskesuy, O. A. KuwkuHoea, FO. J1. lopdeesa. — Mockea : MTABMub um.
3 K.N. Ckpsibura, 2022. — 164 c. — Tekcm : a51eKmpoHHbIU // JlaHb : anekmpoHHo-bubnuomeyHas
cucmema. — URL: https://e.lanbook.com/book/256550 (dama obpaweHus: 11.06.2023). — Pe-
XKum docmyna: 05151 aemopu3. nofb3oeameried.

lMpakmukym no ducyunnuHe «JugbgbepeHyuarnsbHbie ypasHeHUs» : y4ebHoe nocobue / A. 1. Mu-
XudoH, B. []. Mapmaes, C. C. Napmaesa, B. B. Yumumosa. — YnaH-Y93 : BCI'YTY, 2022. — 152
4 c. — ISBN 978-5-907599-57-4. — Tekcm : anekmpoHHbIl // [laHb : anekmpoHHo-bubnuomeyHas
cucmema. — URL: https://e.lanbook.com/book/333008 (dama obpaweHus: 11.06.2023). — Pe-
Jxum docmyna: Orisi aemopu3. nosibaogameried.

OnddepeHumnansHbie ypaBHeHns 01.03.03 / J1.KHO. KabaHuoBa. — ObpasoeameribHbil rnopmari
«3nekmpoHHbIl yHUsepcumem Bl'Y». — Pexxum docmyna: https.//edu.moodle.ru.

17. O6pa3oBaTenbHble TEXHONOIrMKU, UCNosnb3yeMble Npu peanusauum yyebHon gucumn-
JNINHbI, BKMOYasA AUCTaHLMOHHbIe obpa3oBaTernbHble TexHonorum (OOT), aneKkTpoHHoe
obyuyeHue (30), cmewaHHOe 0Gy4eHune):

OucumnnuHa peanusyeTcs ¢ NPUMEHEHUEM 3NEKTPOHHOIO 0ByYeHNa U ANCTaHUNOHHBbIX
obpasoBaTenbHbIX TexHoMorvnh. [na opraHMsaumm 3aHATUN pPeKOMEeHOOBaH OHMawmH-Kypc
«OdndbdepeHuymnancHble ypaBHeHus 01.03.03», pasmelieHHbIM Ha nnaTtdopme IMNEKTPOHHOro
yHusepcuteta BI'Y (LMS moodle), a Takke IHTepHeT-pecypchl, NpuBegeHHble B N.158.

18. MaTtepunanbHoO-TeXHU4Yeckoe obecneyeHMe AUCLUNIUHLIL: AyauTopuun, MNO3BO-
nsowmne npoBoanTb NIEKUNOHHbBIE N NPAKTUYECKNE 3aHATUSA, OCHALLEHHble y4ebHon mebenbio,
JOCKOW MenoBoMn.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKYLLEeNn N NPOMEXYTOYHOWN aTTecTaumm



MopsaoK OLEHKN 0CBOEHMS oby4aloWwmnmmcs y4ebHoro maTepuana onpenenseTcs co-
AepXXaHWeM crieayoLmx pa3aenos AUCLUNIVHGI:

WHankaTop(bl)
[OCTUXEHUS OueHouHbIe cpeacTBa
KoMneTeHummn

Ne HanmeHoBaHue pasgena KomneTeH-
n/n ancumnnuHel (Mogyns) umns(mn)

Pasgen 1. OnemeHTapHas
TEopUst UHTErPUPOBaHMS
anddpepeHumanbHbIX
ypaBHEHUN NepBoro no-
psaka

Pasgen 2. KayecTBeHHas OrlK-1.1 CobecedosaHusi N0 memam, KOHMPOsib-
1. | Teopus Y OlMK-1 OlnK-1.2 Has 1, KoHmMpornbHas 2, KOHMporsbHas 3,
Pasgen 3. JluHenHbIEe OlnkK-1.3 KOHMposibHas 4
audpepeHymanbHble
ypaBHEHUsI N-ro nopsiaka
Pasgen 4. JInHenHble
cucTeMbl

Pasgen 5. YcTonymBoCTb

MpomexyToyHasa aTTecTauus MepeyeHb 80rpocos
dhopMa KOHTPONSA - 3K3aMeH CM. HUXe.

20 TunoBble OUEHOYHbIE CpeacTBa U MeToAMYeCKne maTtepuansbl, onpegenswowme npo-
ueaypbl OLeHUBaHUA

20.1 TeKywMin KOHTPOSb yCNeBaemMocCTun

KoHTpornb ycneBaemocTy No AUCLUMUNIINHE OCYLLECTBNAETCSA C MOMOLLBIO CNEAYHLWMNX OLLEHOYHbIX
cpencTs:

Ne1: NepeyeHb BonpocoB Ansa cobecenoBaHma no gucumnnuHe «AudgdepeHumanbHble
ypaBHEHUA»

Paspgen 1. QnemeHTapHas Teopusa UHTerpupoBaHua auddepeHumnanbHbIX ypaBHEHUA NepBOro
nopsiaka

1. [Hatb onpeaeneHune o6bIKHOBEHHOIO AnddepeHLmManbHOro ypaBHEHMS.

2. Kakue ewé guddepeHumnanbHble ypaBHEHUS, KpOME 0ObIKHOBEHHOTO, Bbl 3HaeTe?

3. Urto Takoe anddepeHumansHoe ypaBHeHME, pa3peLlléHHoe OTHOCUTENbHO cTapLlen NponsBoa-
HOn?

4. Yto Takoe nopsigok audpdepeHunansHoro ypaBHeHna?

5. [Oatb onpegeneHue pelweHns auddepeHLmansHoro ypasHeHus:.

6. [aTtb onpeneneHne nHTerpanbHON KPUBOWA.

7. Yto Takoe none HanpaBneHun?

8. B uém 3aknoyaeTcs reoMeTpuyeckmii cMbicn andgepeHumnansHoOro ypaBHeHUs nepeoro nopsasa-
Ka?

9. [aTtb onpeneneHne NUHenHoro auddgepeHunanbHOro ypaBHeHNe NepBoro nopsigka.

10. YTto Takoe 0gHOPOAHOE NIMHENHOE ypaBHEHNE?

11. Kakoe ypaBHeHWe Ha3blBaeTCs HEOAHOPOAHbLIM NIMHENHBIM ypaBHEHNEM?

12. Kak peluaeTcst NMHENHOE ypaBHEHNE NepBOro nopsigka?
[aTtb onpegeneHve guddepeHumansHOro ypaBHeHUs ¢ pasgensaowmmMmucs nepemMeHHbIMU.

13. MpuBecTn meTo pelleHns anddepeHLnansHOro ypaBsHeHNs ¢ pasaensiowuMmcsa nepeMeHHbl-
MU,

14. CchopmynmpoBaTb 3aga4vy Kowwn onst ypaBHeEHMS C pasgensaiowmnMmcs nepeMeHHbIMN.

15. JanTe onpegeneHve ypaBHeHUs B NONHbIX AnddepeHumanax.

16. JaTb onpeaeneHune pelleHnst ypaBHEHUs B NONHbIX AuddepeHumanax.

17. 470 Takoe MHTErpmpyloLWnin MHOXUTENB?

18. BolBECTU ypaBHEHMNE A1 HAXOXOEHUSA UHTErPUPYIOLLEro MHOXUTENS.

19. BeinucaTtb ypaBHEHUS ANA UHTErPUPYIOLLEro MHOXUTENS, 3aBUCSLLErO OT X; TOMNbKO OT Y.

Paspen 2. KauecTtBeHHas Teopua 1Y



2.

CdhopmynupoBaTb 1 fokaszaTb TEOPEMY CYLLECTBOBAHUSA M €4MHCTBEHHOCTM peLLIeHmMs 3ada4n
KoL gns nMHenHoro ypaBHeHWsi nepBoro nopsgka. Novemy aty Teopemy HasbiBatoT rnobanb-
HOn?

MpuBeECTN NpMMeEp He eaUHCTBEHHOCTU pelueHns 3agaun Kowm ans guddepeHumansHoro ypas-
HEeHUs ¢ pa3gensanLLMMUCS NepeMeHHbIMMU.

Pazpen 3. JluHenHble gudcpepeHumanbHbIe ypaBHeHUs N-ro nopsaka

1.

2.

11.
12.
13.
14.
15.
16.

17.
18.

[aTb onpegeneHne NMMHENHOro og4HOPOLHOro AndydepeHumanbHOro ypaBsHeHNA N-ro nopsigka ¢
NOCTOAHHBIMU KO3hPULMEHTAMMN.

CdopmynuposaTtb 3agady Kowm gnsg nMHeNHoro ogHopoaHoro anddepeHumnanbHOro ypaBHeHNS
N-ro nopsiaka ¢ NOCTOAHHbLIMU KO3hdULIMEHTaMM

3anuncatb NMHenHoe ogHopoaHoe anddepeHumnanbHoe ypaBHEHNE N-ro NopsaKka ¢ NOCTOSHHbI-
MU KoahbbumumneHTammn B ornepaTtopHon opme.

UT0 Takoe xapaktepuctuieckoe ypaBHeHue?

Cdopmynuposatb TeopeMy 06 00LLEM peLLEHMM B Crydae NPOCTbIX KOPHEN XapaKTepncTUYeCKo-
ro ypaBHeHus1.

CdopmynuposaTb Teopemy 06 o6LleM BELWECTBEHHOM pPELUEHWUM JIMHENHOrO O4HOPOAHOrO
andpepeHUManbHOro ypaBHEHUSA C MOCTOSAHHLIMW BELLECTBEHHbIMU KO3 UL MEHTaMN.
CdopmynuposaTth 1 gokasaTb Teopemy 00 obLLeM peLleHnn B criyqae KpaTHbIX KOPHE XapaKkTe-
pPUCTMYECKOrO YpaBHEHUS.

[aTb onpegeneHne HeO4HOPOLHOroO SIMHENHOro AnddepeHUmnansLHOro ypaBHEHUS C NOCTOSIHHbI-
MU KoadbbrLIMEHTaMM.

[aTb onpegeneHne KBasMMHOroyneHa.

. MokasaTtb, 4To obLiee pelLueHne HeOAHOPOOHOMO NIMHENHOIO YpaBHEHNA €CTb CyMMa obuero

peLLeHnsa OAHOPOLHOMO NMMHENHOMO YPaBHEHUSA Y YACTHOIO peLleHnsl HEOAHOPOAHOMO ypaBHEHUS.
CdopmynuposaTb Teopemy O BUAE YaCTHOrO peLleHus B Criydae, korga npasas 4yacTb - KBa3um-
HOrounNeH.

OnucaTb MeToA KOMMNMEKCHbIX aMnAnTya AN peleHns NMHenHbIX anddepeHumnansHbIX ypas-
HEHUN C BeLeCTBEHHbIMU KO3dhULIMEHTAMN.

YUTo Takoe siBneHve pe3oHaHca? [JaTb MmatemaTuyeckoe onpegeneHne pesoHaHca.

[aTb onpeaenexHve ypaBHeHUs dunepa.

C nomoLbto Kakor 3aMeHbl ypaBHEHME Jurnepa CBOAUTCS K YyPaBHEHUIO C NOCTOSIHHLIMU KO3~
duuneHtammn?

CcopmynupoBaTb KpaeByto 3agady Ans IMHENHOro AuddepeHLmManbHOro ypaBHeHUs 2-ro no-
psaka.

[aTb onpegenenue dyHKuMmn MpruHa n coopmynmnpoBaTth €€ CBOMCTBA.

Cchopmynupyinte 1 gOKaXKUTE KpUTEPUIA PaspeLlMMoCT HEOLHOPOAHOW KpaeBomr 3agayuv ansg
ypaBHEHUs 2-ro nopsiaka.

Paspen 4. JIuHenHble cUCTEMBI

1.

2.

ok

©ooN®

[aTb onpegeneHne NMHENHON HOPManbHOW OAHOPOAHON CUCTEMbI C NMOCTOSHHLIMU KO3(hdmun-
eHTamu.

CdopmynuposaTth 1M gokasaTb Teopemy 06 obLLeM peLleHnn B Criyd4ae NPocTbiX COBCTBEHHbIX
3HayYeHun.

CdhopmynupoBaTtb 1 gokasaTb TeopeMy 06 obLiem peleHmmn B cnyyae KpaTHbIX COOCTBEHHbIX
3HayYeHun.

Hatb onpegenenne ®CP nuHerHon cnctemol

[aTb onpegeneHne onpeaenutensa BpoHcKkoro ansa nMHENnHon cnuctemsl anddepeHumanbHbIX
ypaBHEHUIA.

CdopmynuposaTtb 1 gokasaTb popmyny Jlnysunns.

[aTtb onpegeneHne pyHaameHTanbHon maTpuLbl.

CdhopmynupoBaTb 1 fokasaTb CBOMCTBA hyHOAMEHTANbHON MaTpULbl.

CdopmynuposaTth 1M gokasaTb TEOPEMY O pelleHun 3agayumn Kowm gnst MIMHENHON HEOQHOPOLHOM
cuctembl anddepeHumnanbHbIX ypaBHEHNN.

Paszpgen 5. YcTonuuBocTb

aoron=

[aTtb onpegeneHne ycTton4nBoCTM NPOU3BOSBLHOIO pelleHns 3agayn Kowm.

"leomeTpuyeckasi TpakToBKa MOHATUA YCTONYNMBOCTW.

[aTb onpeaeneHne acMMNTOTUYECKON YCTONYMBOCTU MPOU3BONBHOMO pelleHns 3agaydm Kowwu.
[aTb onpegeneHne yCTon4MBOCTM HYNEBOrO peLLeHus.

[aTb onpegeneHne acCMMNTOTUYECKON YCTONYNBOCTU HYNEBOMO pPELLEHMS.



6. CdopmynupoBaTtb CHeKTpanbHbIN NPU3HAK YCTONYNBOCTUN JIMHENHON CUCTEMbI C MOCTOSIHHOM
MaTpuLen.

7. CdbopmynupoBaTb CNeKTparnbHbI NPU3HAK aCUMNTOTUYECKOW YCTONYMBOCTU JIMHENHOW CUCTEMBI
C NOCTOSIHHOW MaTpuULen.

8. CdopmynupoBaTb CneKTparnbHbIA NPU3HAK YCTOMYNBOCTM IMHENHOW CUCTEMbI C MOCTOSIHHOW
MaTpuLen.

9. CdopmynupoBaTtb CleKTpanbHbIN NPU3HAK HEYCTONYNBOCTUN JIMHENHON CUCTEMbI C MOCTOSIHHOM
MaTpuLen.

10. CchopmynupoBaTtb kputepuin Payca-l'ypsuua.

11. CchopmynmpoBaTb Teopemy JlsnyHoBa 06 nccrnegoBaHum No NEPBOMY NPUBNMKEHMIO MNONOXEHNI
paBHOBECUS HENTMHENHOW CUCTEMbI AN depeHunanbHbIX ypaBHEHNN.

12. Mpwn Kaknx 3Ha4eHNsIX COBCTBEHHbIX 3HAYEHUI NMMHENHAA CUCTEMA C NOCTOSTHHON MaTpuLen
nmeet ocobyro TOUKy y3en?

13. HapucoBaTtb ¢as3oBbIi MOPTPET TUNA y3en.

14. Tpn Kaknx 3Ha4eHNsIX COBCTBEHHbIX 3HAYEHUI NMMHENHAA CUCTEMA C NOCTOSTHHON MaTpuLen
nmeet ocobyto TOUKY OKyC?

15. HapucoBatb dha3oBbii NopTpeT Tuna okyc.

16. Npyn Kaknx 3Ha4YeHNAX COBCTBEHHbIX 3HAYEHUIN NMHENHAsA cUCTEeMA C MOCTOAHHOW MaTpULEN
nmeet ocobyto TOUKy cegno?

17. HapucoBaTtb ¢ha3oBbIi MOPTPET TUNa Ceano.

18. lNpun Kaknx 3Ha4YeHNAX COBCTBEHHbIX 3HAYEHUIN NIMHENHAsA CUCTEeMA C MOCTOAHHOW MaTpULEN
nmeeTt 0cobyto TOUKY LEHTP?

19. HapucoBaTtb ¢ha3oBbIvi MOPTPET TUNA LEHTP.

OnucaHue mexHoroauu rnpoeedeHust
CpencTtBo KOHTPONS, OpraHM30BaHHOE Kak crielmnanbHan 6ecena npenogasaTensi ¢ 0byYaroLmMmMes Ha
TEMbI, CBSI3aHHbIE C M3y4aeMoW AUCUMMITMHON, U pacCYUTaAHHOE Ha BbisicHeHWe o6bema 3HaHuin o0y-
yatoLerocs No onpeaeneHHomy pasgeny, Teme, npobrneme u T1.n.

Tpe6oeaHu57 K 8bIronHeHuto 3adaHull (UJ'IU wkKaribl U Kpumepuu OL(GHUG&HUFI)

OueHka «5» (OTNMYHO) BLICTAaBNSAETCS, ecnv 00yYaloLLMica nokasbiBaeT BCECTOPOHHME U rNybokne
3HaHWS NPOrpaMMHOro Matepuana, 3HaHMe OCHOBHOM M OOMNONHUTENbHOW NUTepaTypbl; Nnocneaosa-
TenbHO M YETKO OTBEYAaET Ha BOMPOCHI buneta 1 4ONONHUTENbHbIE BONPOCHI; YBEPEHHO OPUEHTUPYETCH
B NPOBMEMHbIX CUTyaLMsaX; 4EMOHCTPUPYET CNOCOBHOCTb NPUMEHATbL TeOpeTUYEeCKMe 3HaHWSA NS aHa-
nn3a NpakTU4ecKUx cuTyauun, genatb NpaBunbHbIE BbIBOAbLI, NPOSIBASET TBOPYECKUE CNOCOBHOCTU B
NMOHMMaHMWK, U3NOXEHNM U UCMOSTb30BaHUN MPOrPaMMHOro MaTepuvana; NoaTBepXKaaeT NosiHoe OCBOe-
HWe KoMNeTeHUMIA, NPeayCMOTPEHHbBIX MPOrpamMMon.
OueHka «4» (xopoLlo) BbicTaBnseTcH, ecrnv obyyaloLmMncs nokasbiBaeT NOMHOe 3HaHne NPorpamMmmMHOro
MaTepuana, OCHOBHOW 1 AOMOSTHUTENBHON NUTEpPATypbl; 4aeT NOMHble OTBETHI HA TEOPETMYECKME BO-
NpoCbl, 4ONYCKas HEKOTOPbIE HETOYHOCTU; MPaBUIbHO NPUMEHSIET TEOPETUYECKME NOMNOXEHUS K OLIEHKE
NPakTUYECKNX CUTYaLMI; AEMOHCTPMPYET XOPOLLMI YPOBEHb OCBOEHUS MaTepuana v B Lenom noarsep-
XOaeT OCBOEHWe KoMneTeHUM, NpegyCMOTPEHHbIX MPOrpamMMon.
OueHka «3» (yAoBneTBOpPUTENIbHO) BbICTABAETCH, ecriv 00y4varoLLnncs nokasblBaeT 3HAHNE OCHOB-
HOro matepuana B o6beme, Heob6xoauMoM Ans NpeacTosLLen NPodecCnoHanbHOM AeaTeNbHOCTU; Npn
OTBETE Ha BOMNPOCLI He JonyckaeT rpybbix oWMBOK, HO UCNbITbIBAET 3aTPyAHEHUS B nocnegoBaTeribHO-
CTM UX U3ITOXEHUS; HE B MOMHON Mepe AEMOHCTPUPYET CNOCOBHOCTb NPUMEHSITL TEOPETUYECKNE 3HaHUSA
ANA aHanmMsa NpPakTU4eCcKUX CUTyauuin, NoaTBEPXKAAET OCBOEHMNE KOMMNETEHLMI, NPeAyCMOTPEHHbIX NPO-
rpamMmMon Ha MUHUManbHO JONYCTUMOM YPOBHE.

OueHKa «2» (HeyaoBNeTBOPUTENbLHO) BbICTABMSIETCS, €Crv 00yYatoLWmMINCcst UMEET CyLLeCTBEH-
Hble Npobenbl B 3HaHMAX OCHOBHOroO y4ebHOro matepuana no pasgeny; He cnocobeH aprymeHTMpoBaH-
HO 1 nocnegoBaTeNbHO ero nsnaraTb, AonyckaeT rpybble ownbky B 0TBETaX, HENPaBUNbHO OTBEYAET Ha
3ajaBaeMble npenogasaTenem BONpoCh! UNn 3aTpyaHSaeTcs ¢ OTBETOM; He NOATBepXKaaeT OCBOEeHUe
KOMMeTEeHLUMI, NPegyCMOTPEHHbIX MPOrpaMmmon.

Ne2. KoHTponbHas paboTta Ne1(npumep BapuaHTa)



1. de P+ 22 — 2zet = 1 —

2. (12— 22+ 2)dt +t(22 — 1)dz =0
3. ti—x = t52 ()
4. r =21 + 2%i?

KoHTponbHaa paboTta Ne2 (npumep BapuaHTta)

1. Cocraeutsk pyukuuio I'puna nns kpaepoiit 3a1a4un

i —s=Fft); (1)y=10,=(2)=0,rne ay(t)=1

2. Pemnrs nudpepenuuansuoe ypasuenne t& — (2t + 1) + 2z =0,
uaCTHOE pelieHne umeer s xy(t) = e

3. Pt’.‘lllli'l'b .’ll-It{E?ﬂll}-’tCJ l1E?L');Ll-lfJI}L'},-'J.H}-'l{'} L'.’I-IC'I'QM}-’ MeTOI0M BH}JIIHILIIII 111}011'.?.*
BOJIBHBIX [TOCTOAHHBIX
F—24+x=et7 1 4+tet.

4. Meronom HeonpeieneHHbX KO3 OUINEHTOB HANTH pellleHne YPABHEeHUH
e - 2
¥+ 45 + 4x = te® .

KoHTponbHaa paboTta Ne3 (npumep BapmnaHTta)

1. Pemiurs .;IIIHEHH}"I{J HeQIHODOAHYK) CHCTeMY MeTOolOoM BapHalMdM HpOoH3-
BOJIBHBIX [TOCTOAHHBIX

T=y+tg*t—1,
y=—x+tgt.

2. PemuTsh JNUHEIHYIO HEOJHOPOAHYIO CHCTEMY METOI0M HEeolpeleleHHbIX
Ko3puineHToB

T=2r4+y—2z—-t+2,
y=—-xr+1,
i=zx4+y—z—-t+1

(o=

KoHTponbHasa paboTta Ne4 (npumep BapuaHTa)

3. Boiuncnuth ed




1. II{'XU,'lH H3 Olpele/leHns _‘«'l"l'Ufl"lIIHU("'l'll 110 .-]}III_\'HL}B_‘.' HCCIS10BATh Ha
_\.'l"l'Uﬂ"IIlli(]{"l'ly pelieHne ypaBpHeHH

g=Te— 1k ofl)=2

I. eJIe] ATh £ e T T . ) ’ ""I. K Yy i gy
2. Heene IOBATE HA YCTOHUYUHBOCTE MO NepBOMY IIPHOIHACHHID BCe TTOJIOME
HUHA PABHOBECHH CHCTEMbI

r=—-z4+y—1
g = In(z® — y)

3. Hl)ll KaKHX SHaA1CHHAX v 1 JJ fr}.\', 2T aCHMIITOTHYEeCKH _\'(:‘1'0]“11111150 HYyJleBoe
peleHue ypabHeHH A

' +3y" +ay' + By =0

4. ()]l[]L‘,’Lf‘.'III']']: XaparTep 0coboil TOYKH H HCe1e10BaATE NOBeIeHHEe Ei]rl'fi()]ﬁ]:l.‘i

T=1x—2y
y =3z + 4y
OnucaHue mexHosoauu npogedeHus:

CpeﬂCTBO NMPOBEPKU yMeHVII7I NPUMEHATL NOoNy4YeHHble 3HaHUA A54 pelleHna 3agad onpenerieHHoro
Tuna no ancuunniinHe

TPACKTOPHIT

Tpe5OGaHUFI K 8bIronHeHuto 3adaHull (UI'IU wkKaribl U Kpumepuu OL(GHUG&HUFI)

OueHKa «OTNIMYHO» BbICTABNAETCS, ecrnv 0by4aloLnincs nokasblBaeT NOMIHOE 3HaHWe NPOrpaMMHOro
MaTepuana; AEMOHCTPUPYET CNOCOOHOCTb MPUMEHATL TEOPETUYECKNE 3HAHUSA ANA aHanM3a npakTuye-
CKUX CUTyaLuKn, AenaTb NpaBuibHble BbIBOAbI; BbINOMHWU BCE 3aaHUsA 1 3afa4m NOMHOCTLI0 6e3 owun-
00K 1 HeJo4eToB; CTporo cobntogaeT TpeboBaHusA nNpu opopmeHmn paboThl; NOATBEPXKAAET MNOSHOE
OCBOEHME KOMMNETEHUMIA, NPESYCMOTPEHHbIX MPOrpamMMon.

OueHKa «XopoLOo» BbICTABMNSETCS, eCriv 00yyaroLwmMINCcs NoKasbiBaeT NOMHOE 3HaHWe NPorpamMmmMHOro
MaTepuana; npaBuibHO NPUMEHSET TeopeTUYEeCKNe NOMNOXEHUS K OLLEHKE NpaKkTUYeCKNX cCUTyauun; Bbl-
NONHWN BCE 3a4aHUA 1 3a4a4v MOSTHOCTBIO, HO NPY HanNM4Yun B UX pelleHmmn He 6onee ogHon Herpybon
owmnbBKM 1 0gHOro HegoyeTa, He Bonee Tpex HeQo4eTOoB; CTporo cobnogaeT TpeboBaHUs npy ohopM-
neHnn paboTbl; AEMOHCTPUPYET XOPOLLMIA YPOBEHb OCBOEHWUSI Matepuana v B LierioM nogTeepxgaeT oc-
BOEHMEe KOMNEeTeHUNIN, NpeayCMOTPEHHbIX NPOrpamMmMon.

OueHka «yaoBNeTBOPUTENIbHO» BbICTABMNSETCH, €Criv 0by4aloLLMNCs NoKa3biBaeT 3HAaHME OCHOBHOMO
mMaTepuana B obbeme, He06X0AMMOM AN NpeAcTosLwwen NpodeccMoHanbHON eATeNbHOCTU; He B NOf-
HOW Mepe AeMOHCTPUPYET CMOCOBHOCTb MPUMEHATL TEeOpEeTUYECKNe 3HaHNS AN aHanu3a npakTn4ecknx
CUTYyaLMI; BbINOSTHUN HE MeHee 2/3 BCceX NpeanoXeHHbIX 3agaHnin 1 3agad unun gonyctun He 6onee oa-
Howm rpy6on owmnbkm 1 oByx HegodeToB, He 6onee ogHoM rpybon n ogHon Herpybon owmnbkn, He Gonee
Tpex Herpyobix ownbokK, ogHOM Herpybom owmnbkM 1 TpeX HEQOYETOB, NPU HANMYUKN YETbIPEX-NATU HEOO-
4eTOB; AOMNYyCKAEeT He3HaYMTENbHbIE OWNOKM Npu ohopmMneHnn paboTbl; NOATBEPKAAET OCBOEHMNE KOM-
neTeHuMn, NpeayCMOTPEHHbIX MPOrPaMMON Ha MUHUMArbHO JONYCTUMOM YPOBHE.

OueHka «HeyaoBNeTBOPUTENbLHO» BbICTaBMSETCH, €Cnv 06y4aroLLMACca MMeET CyLLECTBEHHbIE Npobe-
Nbl B 3HAHMSAX OCHOBHOro y4ebHOro matepuana no AUCUMNINHE; eCriv YACNO OWMBOK N HEAOYETOB B
paboTe NpeBbICUIIO HOPMY 41151 OLEHKM 3 M 06y4datoLLNIACS BbIMNOSHWA NPaBUibHO MeHee 2/3 Bcex 3a-
AaHWi 1 3agad; gonyckaeT rpybble owmnbkm npn odoopmneHmmn paboTbl; He NOATBEPXKAAET OCBOEHNE
KOMMNEeTEeHUUN, NpeayCMOTPEHHbIX NPOrpaMmMOoNn.

20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHas aTTecTaums No AUCUUMNIMHE OCYLLLECTBNSETCS C MOMOLLbIO CreayoLwmx oLe-
HOYHbIX CPeaCTB:

CobecedosaHue Mo aKk3ameHayuUuoHHbIM bunemam




MepeyeHbL BONPOCOB K 3K3amMeHy 3 cemecTp.

15.

16.

17.
18.

19.
20.

21.
22
23.
24.
25.
26.
27.
28.

20.
30.
31.
32.
33.
34.

OcCHOBHble NOHATUA (and. ypaBHEHUE, pelleHne and. ypaBHeHus, obliee peweHne, obLwmn nH-
Terpan).

["feoMmeTpuyeckoe nNpeacraBneHmne ckanapHoro amdg. YpaBHeHUs

OpHopoaHble ypaBHEHMUS.

YpaBHeHUs ¢ pas3gensaiowmnMmce nepeMeHHbIMN.

JInHenHble ypaBHEHMS.

JInHenHble HeoaHOPOAHbIE ypaBHeHUA. PopMyna Ans pelleHus 3agadn Kown.

YpaBHeHune bepHynnu.

YpaBHeHne Pukkatu.

YpaBHeHUs B NOfHbIX gudbdepeHumnanax, obwmmn nHterpan.

. Kputepuin ona ypasHeHun B NONHbIX AuddepeHumanax.

. MHTerpupyowmnm MHOXNUTENb.

. Ycnosue Jlunwwuua.

. Teopema cylecTBoBaHUA 1 eguHCTBEHHOCTU Kowwm-Junwuua.

. Teopema cyLlecTBOBaHNA U €AUHCTBEHHOCTU pellueHns anddepeHUnansHOro ypaBHeHUs N-ro

nopsgka (6e3 gokasatenbcTea).

JInHenHble ogHopogHble anddepeHumanbHble YpaBHEHUSA N-ro nopsaka ¢ NOCTOAHHBIMU KO3db-
duumeHTamn. MHOrouneH cumMBoria p U ero CBOMCTBA.

Teopema 06 obLiem peleHun IMHENHOro ogHopoaHoro anddepeHumnanbHOro ypaBHEHUS N-ro
nopsigka ¢ NOCTOSAHHbIMK KodddmumMeHTaMn (CnyyYam NPoCThIX KOPHEN).

dopmyna cmeLLeHus.

Teopema 06 obLeM peleHnn NIMHENHOro OAHOPOAHOro AnddepeHunanbHOro ypaBHeEHUsS N-ro
nopsgka ¢ NOCTOAHHbIMK KoddhdumLmeHTamm (Cnyyan KpaTHbIX KopHei) (6e3 gok-Ba).

BblaeneHne BeLeCTBEHHbIX peLUEHN.

JInHeHble HeogHOpoAHble AnddepeHunarnbHble YpaBHEHUS N-rO NOpsika C NOCTOSHHBIMU KO-
ahpumUMeHTaMn 1 NPaBon YacTbio B BUAE KBA3MMHOIOYSIEHOB.

MpaBnno HaxoXa4eHNss YaCcTHOroO peLleHns B Hepe3oHaHCHOM cryyae (6e3 gok-Ba).

. MpaBMno HaxoXaeHUs YaCTHOro peLleHnst B pe30HaHCHOM criyyae (6e3 fok-Ba).

MeTopn Bapvaumm Npon3BosibHbIX MOCTOSHHbBIX.

JInHenHble guddepeHumnanbHble ypaBHEHNS N-ro nopsagka ¢ nepeMeHHbIMU KoadhduLmneHTamu.
JInHenHo He3aBUcUMbIe cucTembl pyHkLMI. Onpeaenutens BpoHCKOro 1 ero CBOMCTBA.
dyHpameHTanbHas cuctema peweHunin. Teopema 06 obLiem pelueHun.

Teopema 0 cyLlecTBOBaHMM (pyHOAAMEHTaNIbHOW CUCTEMbI pPeLLeHni.

BoccTraHoBneHue anddepeHunansHOro ypaBHeHNA No U3BECTHOW (pyHOAMeEHTanbHOW cucTeme
peLleHnn.

®opmyna OcTtporpaackoro-finysmnns

lNoHWKeHne nopsaka NMHEMHOro O4HOPOAHOro AndddepeHUMansHOro ypaBsHEHUA N-ro nopsaka.
KpaeBas 3agada ans nuHenHoro anddepeHumnansHOro ypasHeHnst BTOporo nopsaka.

Teopema 0 BbIpaXXeHUU peLLEHNa HEOAHOPOAHOW KpaeBown 3aa4un Yepes yHKuuio [puHa.
CeowcTa yHKuum MpuHa.

Teopema 0 paspeLuMmMoCcT HeOQHOPOLHOM KpaeBoW 3agaun.

MepeyeHbL BONPOCOB K 3K3aMeHy 4 ceMecTp.

SOVOoNoOORrWN =

0.

11.

12.

JInHeliHas ogHoOpoAHas cucTema U ee CBOWCTBA.

JInHenHasa 3aBMCUMOCTb BEKTOPHbIX PYHKUMA. PyHOaMEHTanbHasa cMcTtema peLLeHun.
Onpegenutens BpoHckoro. ®opmyna Jinysunns.

MaTpu4iHble guddepeHumnansHble ypaBHeHUs. CBoMCTBa hyHOAMEHTaNbHbIX MaTpuL,.
ConpsixeHHas cuctema. Teopema JlarpaHxa.

dopmyna pelweHns 3agaym Kowm ana nMHEMHOro HEOAHOPOOHOMO YPaBHEHWS.

®yHKuma Kowwm n eé csonctea.

CxoQuMOoCTb MaTpUYHbIX NOcneaoBaTenbHOCTEN U PAOOB.

MaTpuyHas dyHkums e n ee caoiicTsa.

PelieHne nNUHENHbIX OAHOPOOHbLIX CUCTEM C MOCTOSAHHBIMWU KO3dbULUMEHTaMn (crnyyan
NPOCTbIX XapakTePUCTUYECKNX Ymcen).

PeweHne nuHENHbIX OOHOPOAHbBIX CUCTEM C MOCTOSHHbIMK KO3 duuneHTamm (o6Lmn
cnyyan).

HaxoxaeHrve e™. OueHka HOpMbl MaTPUYHOI 3KCTIOHEHTHI.



13. dopmyna peweHusn 3agadm Kowm nNMHENHON HEOOQHOPOOHOW CUCTEMbI C MOCTOSIHHLIMMU
KoadhbpunumeHTamum.
14. Teopema Prioke-JlanyHosa.

15. MynbTunaMkaTopbl 1 UX cBOWCTBA. [1PUBOOMMOCTb CUCTEMbI C MEPUOANYECKUMUN KO-
duLMeHTaMn K cucTeMe C NOCTOSAHHBLIMU KoadhduLmMeHTaMu.
16. Teopema cyLlecTBOBaHUS U €AUHCTBEHHOCTM.

17. NpogomknMocTb peLLeHnia.

18. Teopema cyulecTBOBaHUSA N €OUHCTBEHHOCTU ANSA NIMHENHbLIX cucTeM auddepeHumnans-
HbIX YpaBHEHWI.
19. [1Be reomeTpunyeckme nHTepnpeTaumm cuctem anddepeHumanbHbiX ypaBHEHNIA.

20. OCHOBHbIE MOHATUA TEOPUN YCTONYMBOCTU (YCTOMYMBOCTb, aCMMNTOTUYECKAs YCTOMYK-
BOCTb, HEYCTONYNBOCTD ).
21. YCTONYMBOCTb NIMHENHBIX CUCTEM C NEPEMEHHBbIMU KO3 DULMEHTAMN.

22. Heob6xoammoe 1 40CTaTOYHOE YCOBUE YCTONYMBOCTU JIMHENHBIX CUCTEM C MOCTOSHHbI-
MU MaTpuLamMm.

23. Heobxoanmoe n goctatovyHoEe yCnoBme acUMnTOTUYECKON YCTOMYMBOCTM JIMHENHbBIX CUC-
TEM C NMOCTOSIHHLIMW MaTpULLAMMU.

24. ®as3oBas NMroOCKOCTb OAHOPOAHOW FIMHEWHOW cUCTeMbl 2-ro nopsgka (ysen, ceano, ¢o-
KyC, LLEHTp).

25. ®aszoBas NNOCKOCTb OQHOPOAHOM NMMHEAHOW CUCTEMbI 2-F0 MOPSALKa BbIPOXOEHHbIE Chny-
yau.

26. ®asoBas NNoOckocTb AMddepeHLManbHOro ypaBHEHUS 2-ro nopsgka.

27. dyHkumsa JianyHoBa. [Npou3BogHas (yHKUUM B cuUny cucTeMbl AuddrepeHumnanbHbIX
ypaBHEHUI N ee CMbICH.
28. Teopema JlanyHoBa 06 yCTOMYMBOCTMW.

29. Teopema JlanyHoBa 06 acCMMNTOTUYECKON YCTONYMBOCTH.
30. Teopema JlanyHoBa 0 HEYCTOMUYMBOCTM.
31. PeweHne maTtpuyHoro anddepeHumnansHoro ypasHeHnsa JlanyHoa (A*X+X*A= —C).

32. Teopema 0 cyLecTBOBaHUN PYHKUMM JlanyHOBa ANS NMHENHbIX CUCTEM C NOCTOAHHBIMU
KoahpuumeHTamum.
33. UccnepoBaHune Ha yCTOMYMBOCTD MO NEPBOMY NPUBIIMKEHMIO.

OnucaHue mexHo102uuU rnPoeedeHUs
CpeacTBO NPOMEXYTOYHOrO KOHTPOSS! YCBOEHUS pa3fenoB AUCLUNINHBI, OpraHM3oBaHHOE B BUAE CO-
6ecenoBaHusa npenogaeaTens 1 oby4yatoLlerocs.

TpebosaHus K 8binonHeHur 3adaHud, wkarbl U Kpumepuu oUeHU8aHuUs

OueHKa “OTNUYHO” CTaBUTCH, €Cnn CTyaeHT CTporo o60CHOBLIBAET CBOM OTBET Ha BOMPOCHI GuneTa,
npaBuIibHO OTBEYaeT Ha LOMNOSIHUTENbHbIE BOMPOCHI, YMEEeT rpamMoTHO OBBbACHUTL pelleHne 3agdauyu,
BNageeT MeTogaMun MHTerpupoBaHus anddepeHumnansHblX ypaBHEHNA U CUCTEM, MeTOgaMN peLLeHs
pa3HOCTHbLIX YpaBHEHWIW, 3HAET [AoKasaTernbCTBa TeopeM, YMeeT CTPOUTb MaTtemaTudeckne mopenu c
NoMOLLbI0 AndbpbepeHLmanbHbIX YpaBHEHUN.

OueHka “xopolo” CTaBuUTCH, €Cnn CTyLEeHT OEeMOHCTpUpYeT MOSIHOE YCBOEHWE Martepuana, npeay-
CMOTPEHHOro MporpamMmMon, rpamoTHO OTBEYaeT Ha BOMPOCbI GuneTa M AONOMHUTENbHbIE BOMPOCHI.
YMmeeT pelwaTb 60onblUyo YacTb 3afad, NpegyCMOTPEeHHbIX NporpaMmon Kypca. [JonyckatoTcs HETOYHO-
CTM BTOPOCTENEHHOro 3Ha4YeHUs nNpu oTBETE Ha AOMOMHUTESNbHbIE BOMPOCHI.

OueHka “yaoBneTBOPUTENbLHO” CTaBUTCH, €Cin CTYAEHT YCBOWUS MaTepuana, npeaycMoTPEHHbIN Npo-
rpamMmmon Kypca. Ha Bonpockl 6uneTta gaet oTBEThI B LENIOM NpaBuUiibHblE, HO OHWU SABNSAOTCSA HEMNOMHbI-
MU. YMeeT pewaTtb 6onbllylo YacTb 3aday, NnpedyCMOTPEHHbIX MporpaMMon Kypca, HO AOMycKaeT He-
TOYHOCTY NpU 06 BSACHEHUN PELLEHUS.

OueHKa “Hey0BNEeTBOPUTENBLHO” CTAaBUTCS, €CNN CTYAEHT HE MOXET OTBETUTb MPaMOTHO Ha BONPOCHI
buneTa, 3aTpyAHSETCA Npy peLleHnn 3agad, npegyCcMOTPEHHbIX MporpaMMon Kypca. Ha gononHuTens-
Hble BOMPOCHI OTKa3blBaeTCsa OTBEYaTb.



20.3 PoHA OLEeHOYHbIX cpeacTB chOpMUPOBAHHOCTN KOMNETEHLUN CTYAEHTOB, PeKo-
MeHAyeMbIW Ans npoBeAeHUs AMarHoCTUYeCKUX pabot

Bonpochbl ¢ BapMaHTamMu OTBETOB
1. O6muM pemieHHEM HEKOTOpOro auddepeHaTIbHOTO YpaBHEHHS ABIACTCA (YHKIUS
y = cx>, TOr;ia 4aCTHBIM PEIeHHEM 3TOr0 I PEPEHINATLHOTO YPABHEHH)S, YIOBIETBO-
psromee HadansHOMy yenosuio V(1) = 3, apngercs

a)y = 2x
o)y = cx?
B)V=X+¢
1)y = 3x3
ny=x
OTtBeT: T)

2. Ykaxure 9acTHOE penreHre qudGepeHImanbHoro ypapaenus Xy’ = 1
a)y =In|x|+¢
o)y=1In |x+c]

B) ¥ =1In |x|
r) v =ce*
o)y =2In |x|

e)y=1In |[x+1]
OtBeT: B)

3. VpaBuenue A7 — 24 + 1=0 sBusieTcst XapaKTEpPUCTHIECKMM ypaBHEHUEM I BepeHI-
aJIbHOTO YPABHEHMS

a) V' —=2y'+1=0,

6)y'—2y' +y=0,

B)y' —2y =0,

r) :}JH’." _ 2}"”- _ }' — x

OtBeT: 0)

BOﬂpOCbI C KPaTKUM TeKCTOBbIM OTBETOM

1. Ilpu xakoM 3HaYeHUHW mapameTrpa n GyHKIMSA ¥ = €™ (cq + €5 X) ABJISETCS OOIIUM pe-
menreM auddepeniuansHoro ypasaenus ¥ — 6y’ + 9y = 0.

Ortser: 3
OnucaHue mexHosoauu npogedeHus:

Tekylwasa atrectaums NPOBOAMTCA Ha 3aHATUN OAHOBPEMEHHO BO BCEW y4ebOHON rpynne B BUAE Tec-
Ta B 9NEKTPOHHOM obpasoBaTenbHOM cpeae «ONeKTpoHHbIN yHuBepcuteT BIMY». bonbluas yactb Bonpo-
COB NpoBepseTCs aBTOMaTUYECKN, MPOBEPKN NpenogaBaTernieM ¢ pyYyHbIM oueHnBaHnem TpebytoT Tonb-
KO OTAEenNbHbIe BOMPOCHI, NpeAcTaBrieHHble B hopMe acce. OrpaHnyeHne no BpEMEHN Ha Kaxayro no-
NbITKy — 30 MUHYT



Kpumepuu u wkarnbl oueHusaHusi 3adaHuti OC:

[nsi oueHMBaHMS BbIMONHEHUS 3a4aHWIA UCMONb3yeTcs GannbHas Wwkana:

1) 3akpbITble 3agaHns (TECTOBbIE C BapnaHTamMu OTBETOB, CPEOHUN YPOBEHb CIOXHOCTH) :
1 6ann — yka3aH BepHbI/ OTBET;

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

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

0 6annoB — yka3aH HEBEPHbIV OTBET (MOMHOCTLIO MW YaCTUYHO HEBEPHbIN).

3apaHuna pasgena 20.3 peKkoMeHAYHTCA K UCMOJNIb30BaHUIO NMPU NpoBeAeHUU ANarHoCcTu-
YeCcKux paboT C LeNnbio OLeHKM OCTaTOYHbIX pe3ysibTaTOB OCBOEHUSl AaHHOW AUCLMNIIUHbI (3Ha-
HUNA, YMEHUIN, HaBbIKOB).



