MNMHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIO O5PA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmmn kacdegpomn
CcUCMEeMHO20 aHasu3a U ynpaeneHusi _

HaumMeHosaHue Kaghedpbl, omeeyarowel 3a peanusayuro OUCUUNIUHbI

L S N 3adopoxHull B.T.
s rnodnuck, pacuwugposka noonucu
ez B o2+

PABOYASA NPOrPAMMA YYEBHOW ANCLUUNINUHBI
__b1.0.19 fluchgpepeHyuanbHbIe ypasHeHUs
Ko0 u HaumeHogaHue ducyurniuHbl 8 COOMEEemMCcMmMaUU ¢ y4ebHbIM rnrnaHoM
1. Koag ¥ HauMeHOBaHMe HanpaBlieHUA NoAroToBku/cneynanbHOCTH:
___01.03.02 npuknadHas mamemamuka u UHghopmamuka
2. Mpodunb nogroroBku/cneymnannsayua:
Ga3zoenbit 6510k ducyuniuH

3. KBanudukaumua BbinycKHUKa: _bakanasp

4. dPopma oby4eHuUA: __oyHas,

5. Kachegpa, oTBevarowan 3a peanmsayuio AMCUUNIINHDbI:
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8. YuebHbin roa:_ 2021/2022 CemecTp(bl): 3,4




9.llenn n 3apayum y4e6HON ANCLUNIIUHbI

Llenamu oceoeHusi yyebHoU ducyuniuHbl 6715 MCs:

- cthopmmpoBaTh y CTYAEHTOB COBPEMEHHbIE TEOPETUYECKNE 3HAHMSA B 06r1acTn 0BbIKHO-
BEHHbIX AN depeHumanbHbiX ypaBHEHU N NPaKTUYECKUEe HaBbIKU B peLleHun N nccrnegoBaHnm
OCHOBHbIX TUNOB OObIKHOBEHHLIX AMddepeHUmnanbHbIX YypaBHEHUIN, MO3HAKOMUTL CTYAEHTOB C
HavanbHbIMM HaBblkaMW MaTEMaTU4ECKOro MogennupoBaHus ans oopMmMpoBaHUs YMEHUN U Ha-
BbIKOB MO MCMNOJSIb30BaHUIO (pyHAAMEHTamnbHbIX 3HAHWW, NOMyYEHHbIX B 00nactu matemaTtuye-
CKMX U €CTECTBEHHbIX HayK, B NPOdeCCUOHanbLHON AeATeNIbHOCTU; Mo NPUMEHEHNIO 1 MOaUdU-
LUMPOBaHMIO MaTeMaTudeckne MOAenu And peleHna 3agad B obnactu npodeccroHanbHom
NesaTenbHOCTH.

3adayu y4ebHoU OuCyUNIUHbI:

- obyyeHune CTyaeHTOB NPUMEHEHUIO Ha NPaKTUKe METOAOB NMOCTPOEHUS MaTeMaTUYECKMX
Mogeneun B Buae anddepeHumanbHbiX ypaBHEHUN;

- OCBOEHME OCHOBHbIX METOAO0B peLleHns anddepeHynanbHbIX ypaBHEHUN,

- 0oBy4yeHne OCHOBHbIM MOJSIOXKEHUAM TEOPUWN: YCTOMYMBOCTb, CYLLECTBOBAHWE pPELUEHUHN,
Ka4deCTBEHHblE CBOMCTBA pPELLUEHNN;

- (hopmumpoBaHmne 6a30BbIX 3HAHWI N HABLIKOB pPeLLEHNS TUMOBbLIX 3a4a4 C Y4€TOM OCHOB-
HbIX MOHATUIN N OBLMX 3aKOHOMEPHOCTEN NO OCHOBHbLIM pasaenam anddepeHumanbHbIX ypas-
HEeHWUKN, OTHOCSILLEeNCs K 6a3oBbIM AUCUUNIIMHAM MaTEMaTUKM;

- bOpMUPOBaHME NPAKTUYECKUX HABLIKOB BblAENEHUS OCHOBHbIX HanpaBneHnn moanduka-
UMM MaTemMaTM4eCcKon MOoAenun Ha OCHoBe TpebOoBaHWN K peLleHut0 KOHKPETHOW MpUKagHou
3aJauyu, a TaKkke HaBbIKOB OLIEHKN KadecTBa Moaenu.

10. Mecto y4yebHOM AucuuMnnuHbl B cTpykTtype OOI: YuebHas gncuunnuHa OTHOCUTCS K
obsizatenbHon Yactu 6noka 1. OT cTygeHToB TpebyeTcsa 3HaHMe NPOU3BOAHLIX, YMEHNE BblYUC-
NATb 9NeMeHTapHble NHTerparbl, 3HaKOMCTBO C OCHOBHbLIMU MOMOXEHUSMWN NIMHENHOWN anrebpbl.
[aHHas gucumnnuHa sBnsieTcs NpealwecTBYOLWeEn ANg Takux KypcoB Kak ypaBHEHUs MaTeMa-
TN4eckon pun3nkn, MetToabl ONTUMU3aALINN.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunuHe/moaynio (3HaAHUA, YMEHUs,
HaBblKWN), COOTHECEHHbIe C NMaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obGpa3soBaTesibHON
nporpamMmmbl (KOMNETEHLUAMU) U MHOAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue komne- Kog(bl) WHamkaTop(bl) lMnaHnpyemble pe3dynbTaTbl 00y4eHus
TEeHUMK
OlK- | CnocobeH npu- OlK- | JemoHcTpupyeT 3HaTb: TUMbI U METOALI PeLleHUi AnddepeHLu-
1 MEHSTb (bpr'a_ 1.1 3HaHUA, OTHOCSI- | @nbHbIX ypaBHeHvM nepBoOro u BbiCLUMX nopaa-

MeHTarnbHble
3HaHUS, nony-
YeHHble B obnac-
TV MaTemaTuye-
CKMX U (1nn) ec-
TECTBEHHbIX Ha-
YK, 1 UICNOSb30-
BaTb UX B Npo-
deccmoHarnbHom
OeaTenbHOCTH

wmecs K 0asoBbIM
ancumnnnHam ma-
TemMaTuKM, WH-
dopmaTmkm

N eCTECTBEHHbIX
HayK.

KOB; Teopun 0BbIKHOBEHHbIX AnudepeHLmarnb-
HbIX YpaBHEHUIN U cucTeM anddepeHumnanbHbIX
ypaBHEHWIA; OCHOBHbIE TEOPEMbI CYLLLECTBOBAHUS
W eQUHCTBEHHOCTU peLleHns 3agadn Kowwuu.

YMeTb: nHTerpmpoBatb anddepeHumnanbHbie
ypaBHEHUS NEPBOro 1 BbICLUNX MOPAAKOB; MC-
CcnegoBaTb Ha YCTOMYMBOCTb

peweHnsa g gepeHumanbHbIX YpaBHEHWU;
ncnonb3oBaTb MaTeMaTUYeCKUn A3bIK U MaTema-
TUYECKYIO CUMBOMMKY NPU peLLeHUn npakTuye-




OrK- | CnocobeH npu- OrlK- | Ha ocHoBe Tpebo- | ckux 3agad; Mcnonb3oBaTb Matematnyeckme me-

3 MEHATb U MO~ 3.2 BaHUN K peLleHuto | TOAbl U MOAENU Npu peLueHre NpoeccroHarb-
rLMpoBaTh Ma- KOHKPETHOI  Mpu- | HbIX 334aY; UCTIOMNb30BaTL MaTeMaTUIeCKne Me-
TemaTunyeckume Kﬂaﬂ,HOl;l 3agaun TOObI U MOOeNn B (*)M3I/I‘-IGCKI/IX NPUINOXEHNAX.
mMozenu ans pe- BblAENseT OCHOB-
LIeHUs 3a4ad B Hble HanpasreHus

BnageTb: meTogamu peweHnda OObIKHOBEHHbLIE

obnacTi npo- . MoAnpmKaLmm . AnddepeHunanbHble ypaBHEHUI; MaTeMaTuye-
peccroHanbHoi MaTemaTmnveckon CKMM annapatoM, HeoBXOAUMbIM [ U3y4eHus
AeATEeNbHOCTU Moaenn,  OCyLwe- | apyrux pyHAaMeHTanbHbIX AUCLUMMINH, a Takke

CTBNAET  OUEHKY | ansa paboTbl C COBPEMEHHOW Hay4HO-

KayecTBa MOOENN. | TEXHNYECKOW NUTepaTypon; MeTodamm nocTpoe-
HWUSt MaTeMaTM4YeCcKon Mogenn TUMOBbIX
npodyeccuoHarnbHbIX 3a4a4 1 coaepXaTesibHON
WHTepnpeTauumn nonyy4eHHbIX pe3ynbTaToB.

12. O6bemM gMcUMNUHbI B 3a4eTHbIX eauHMUax/yac.(s coomsemcmsuu ¢ y4ebHbIM naHoM) —
8 /| 288 .

Popma NPOMEXYTOYHON aTTeCTaL MW (3avem/sKk3ameH) 9K3aMeH

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpyaoemMKoCTb
Bua yue6Hom paboTbi Bcero Mo cemectpam
3 cemecTpa 4 cemecTpa
AyOuUTOpHbIE 3aHATUS 128 64 64
nexkuum 64 32 32
B TOM 4uCne: npaxkTnyeckme 64 32 32
nabopartopHbie
CamocTosTensHasa paboTa 88 44 44
B TOM umucne: KkypcoBasi paboTa (npoekT)

dopma NpomMeEXYTOYHON aTTecTauymm 72 36 36

(3Kk3ameH — __yac.)

NToro: 288 144 144

13.1. CopepxaHue gUCLUNNUHDI

n/n Peannsauunsa pas-

aena aMcumniuHbl
HaumeHoBaHue pasgena guc-
CopepxaHve pasgena gUCLMNIUHDI C NOMOLLbIO OH-
LUUMAVHBI .
naviH-kypca, QYMK
*
1. Nlekuunm

1.1 UHTerpupoBaHne guddepeH- | MatemaTundeckoe MoaenmpoBaHume npo- OndbdepeHuymnans-
uunanbHbIX ypaBHEHU NEpPBOro | LeccoB agnddepeHumanbHbIMU ypaBHe- Hble ypaBHe-
nopsigka HuaMmK. 'eomeTpuryeckas nHTepnpeTaums. | Hus(06)

PelleHne OCHOBHbIX TUMOB YpaBHEHNIA
MeTo4aMu 3aMeHbl NepeMEHHbIX.

1.2 JIuHenHble andpdepeHuymnans- PelwleHne ypaBHEHMWI C NOCTOSHHLIMY KO- | OuddepeHumans-
Hble YpaBHEHWS BbICLLETO MO- acbpuuneHTamn. YCTOMUYMBbIE MHOTOYNE- | Hble ypaBHe-
psgka ¢ NOCTOSHHBbIMU KO3h- Hbl. YpaBHEeHMs CO cneLmanbHom npaBon | HUsA(06)
duymneHTamm yacTblo. PesoHaHc. MNMpusHak Payca - Nyp-

BMLA YCTONYMBOCTN MHOFQYIIEHOB.

1.3 JInHenHble audpdpepeHymnans- dyHaameHTanbHaa cuctema peweHuin. | JuddepeHumans-

Hble YpaBHEHWS BbICLLETO MO- Onpegenutens BpoHckoro. MeTtog Ba- | Hble ypaBHe-




psgka ¢ nepemMeHHbIMN KO-
dumymeHTamm

pvauMn MpPOU3BOSbHBIX MOCTOSIHHbBIX [Jla-
rpanxa. Kpaesas 3agadva

HUA(006)

1.4 CwuctemMbl NUHENHbIX andde- dyHaameHTanbHble MaTpuubl. Onpegenu- | JuddepeHumans-
peHumnanbHbIX ypaBHEHWUA C Tenb BpoHckoro. MaTpuyHasi akCnoHeHTa. | Hble ypaBHe-
nepemMeHHbIMN KO3 ULUNEH- PelueHne nuHemHbIX CMCTEM C MNOCTOSAH- | HUSA(0B)

Tamu HbIMKU KO3 PpULmneHTamn. Teopus dnoke-
JlanyHoBa.

1.5 YCTOMUYMBOCTb pelleHnn Aud- | YCTOMYMBOCTb NUHENHbIX cuctem audp- | dudbdepeHumans-

depeHLUmnanbHbIX YpaBHEHNI depeHUmnanbHbIX ypaBHeHUW. [NepBbi 1 | Hble ypaBHe-
BTOpOW MeToabl JlanyHoBa uccnegosaHus | Hus(o6)
Ha ycTonumBoCcTb. MaTpuyHoe ypaBHeHue
JlanyHoBa. ®a3oBas NOCKOCTb.

1.6 KayecTBeHHble CBONCTBA pe- TeopeMmbl cyllecTBOBaHUA M eguHCTBeH- | OuddepeHumans-
LUEHWUN HENWUHENHBIX CUCTEM Hoctu (MNukapa u [leaHo). Teopembl O | Hble ypaBHe-
onddepeHumanbHbix ypaBHe- | audpdpbepeHumanbHbiX U MHTErpanbHbIX | HUs(00)

HUR HepaBeHcTBax. HenpepbiBHas u rnagkas
3aBMCMMOCTb PELLIEHUA OT NapamMeTpoB.

1.7 KBasunuHenHsle anddepen- MepBble nHTEerpansl U nx ceonctea. Aud- | AudhdepeHunansb-
umanbHble ypaBHEHUsI NepBOro | depeHumanbHble YpaBHEHUS ANS NepBbIX | Hble YypaBHe-
nopsiika B YaCTHbIX NPOU3BOA- | MHTErparnoB U UX peLleHNe. HK1A(006)

HbIX
2. NpakTnyeckne 3aHATUA

2.1 WHTerpupoBaHue gudpepeH- | PelueHue auddpepeHumanbHbix ypaBHe- OndpdepeHunans-
LmanbHbIX ypaBHEHUI NepBOro | HUI NepBOro Nopsaka: ypaBHeHUs ¢ pas- Hble ypaBHe-
nopsigka AenarwmmMmca nepeMeHHbIMN, O4HOPOA- Hua_01.03.02

Hble YpaBHEHUS 1 NPUBOAALLMECS K HUM,
NUHEeNHbIe ypaBHeHUs, ypaBHeHnsa bep-
HYNn, ypaBHeHus PrkkaTu, ypaBHEHWS B
NosiHbIX AnddepeHumanax, ypaBHeEHNS He
paspeLleHHble OTHOCUTENBHO NPON3BOA-
HoW

2.2 JIuHenHble andpdepeHuymnans- MoctpoeHne ®CP B cnyvae npoctblx, | AnddepeHumnans-
Hble YpaBHEHUS BbICLLErO No- KOMMMNEKCHbIX, KPaTHbIX KOPHEW XapakTe- | Hble ypaBHe-
psgka ¢ NOCTOSHHBbIMU KO3h- PUCTUYECKOIO ypaBHEHUS. Hua_01.03.02
duymneHTamm [MocTpoeHne 4YacTHOro peLleHns HeoaHo-

pPOOHOrO  ypaBHEHMSI CO CcneuunansHOM
npaeoKn YacTtblo. MeTon Bapuauumn npous-
BOMbHbIX NOCTOAHHbIX

2.3 JInHenHble audpcepeHymnans- MoHmwkeHne nopsagka. HaxoxpeHue pe- | dudbdepeHunans-
Hbl€ ypaBHEHWS BbICLLErO Mo- WweHus ¢ nomoLbio popmynbel OcTporpag- | Hble ypaBHe-
psgka ¢ nepeMeHHbIMU KO- | ckoro-Jlnynns Hua_01.03.02
dumymeHTamm

2.4 Cwuctembl NMHENHbIX andde- MoctpoeHne ®CP B cnyvae npoctbix U | duddepeHunans-
peHumManbHbIX ypaBHEHWI C KpaTHbIX KOpHen. [locTpoeHme 4acTHOro | Hble ypaBHe-
NOCTOSAHHbLIMM KO3hPULNEH- peweHnsa cuctembl Co cneuymanbHon npa- | Hus_01.03.02
TaMmm BOW 4acTblo. MeTog Bapuauum npous-

BOMbHbIX NOCTOAHHbIX

2.5 YctonumnBocTb pelwleHnn aud- | MNMpoBepka Ha ycTonumBocTb no onpede- | AuddepeHunans-
depeHLUmnanbHbIX YpaBHEHUI nexHnio JlanyHoBa. YCTOMYMBOCTb NMHEN- | Hble ypaBHe-

HbIX cucTeM. YcTonumBocTb no nepsomy | Hus 01.03.02
npubnuxeHuto. Kputepuii Payca-l'ypeuua.
Ocobble To4kM 1 has3oBble TpaekTopum

2.7 KBasunuHenHsle anddeper- OudbdpepeHumnansHele  ypaBHeHus ansa | duddepeHunans-
uunanbeHble YpaBHEHWS MEPBOr0 | MEPBbIX UHTErPanoB U NX peLleHune. Hble ypaBHe-
nopsgka B 4YacTHbIX MPOU3BOA- Hua_01.03.02

HbIX

13.2. Tembl (pa3aensl) AUCLUUNNUHBI U BUALI 3aHATUN

Buabl 3aHATUI (KONTMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl CaMoCToSTenbHas
n/n (pasgena) oucunnianHbI Jlekumu | MNpaktndeckne | NlabopatopHble pa6ota Bcero
1 OnemMeHTapHasi Teopus nHTer- 10 16 0 18 44




pupoBaHusa guddepeHumnarnb-
HbIX YpaBHEHMWI NEPBOro Mno-
psaka

2 KayecTtBeHHas Teopus Y 4 0 0 8 12
3 JInHenHble audhdepeHumans- 18 16 0 29 56

Hble YpaBHEHUs n-ro nopsaka
4 JINHelHble cucTembl 15 18 0 18 51
5 YCTONYNBOCTb 17 14 0 22 53
WToro: 64 64 0 88 216

14. MeToanyeckue ykasaHusa Ans odyvaroLWmxcs no 0CBOEHNIO ANCLUNIIUHbI

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

e paboTa C NeKUNOHHbIM MaTepmnanom, NOUCK 1 0630p NUTepaTypbl K ANEKTPOHHbLIX MCTOYHUKOB
WMHopmauumn No nHanBMAYyarnbHO 3agaHHON Npobneme Kypca;

® BbINOMIHEHMEe JOMALUHMX 3a0aHNI;

® 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. NepeyeHb OCHOBHOW U AONOSIHUTENLHON NUTEpaTypbl, PECYPCOB UHTEPHET, HE0bXo-

OUMbIX A5 OCBOEHUA AUCLUUNNMUHDI (criucok numepamypbl ogpopmrssiemcss 8 coomeemcmeauu ¢ mpebo-
eaHusamu MOCT u ucnionb3yemcs obwiasi ckeosHas Hymepauyusi 07151 ecex 8UA08 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

XKabko, A. . JubpepeHyuanbHbie ypagHeHUs u ycmoudueocms : y4ebHuk / A. I1. XKabko, E. [].
KomuHa, O. H. Huxoea. — CaHkm-llemepbype : flaHb, 2015. — 320 c. — ISBN 978-5-8114-

1 1759-9. — Tekcm : 3n1eKmpOHHbIU // flaHb : anekmpoHHo-bubriuomeyHas cucmema. — URL:
https://e.lanbook.com/book/60651 (dama obpaweHus: 07.12.2021). — Pexum docmyna: 0ns
asmopu3s. nonb3oeamered.

TpyxaH, A. A. ObbikHO8eHHbIe dugbchepeHyuarnbHble ypasHeHUs: U Memoodbl Ux peweHusl. Padsbi.
AnemeHmbI 8apuayUOHHO20 UcHUCeHUs | y4ebHoe nocobue 0nisi sy3oe / A. A. TpyxaH, T. B.
OzopodHukoea. — 2-e u3d., cmep. — CaHkm-llemepbype : JlaHb, 2020. — 268 ¢. — ISBN 978-
5-8114-6421-0. — Tekcm : anekmpoHHbIl // JlaHb : anekmpoHHO-6ubnuomeyHasi cucmema. —
URL.: https://e.lanbook.com/book/147233 (0ama obpauweHus: 07.12.2021). — Pexum docmyna:
01 asmopu3. nosb3oeamerned.

6) gononHuTenbHasa nuTepaTtypa:

Ne n/n McTouHUK

3 @ununnos A.®. CéopHuk 3aday no dughchepeHuuabHbiM ypasHeHUsM / A.@. @ununnos .— 30
5-e .— Mockea : Jlubpokom : URSS, 2013 .— 235 c.

Boposckux A.B. [JubchepeHuyuarnbHble ypasHEeHUs : y4eOHUK U Mpakmukym 0ris1 akadeMu4ecKo-
20 bakanaspuama : [0r1 cmy0. 8y308, 0byY. M0 ecmecmeeHHOHayY. HarnpaesieHUsM] : 8 2 4. /
A.B. Boposckux, A.W. lNepos .— Y. 1 .— 3-e u30., nepepab. u don. — Mockea : KOpatim,

2017.— 326 c.

Boposckux A.B. [lubcpepeHyuanbHbie ypasHeHUs : y4ebHUK U npakmukym Ors akadeMu4ecko-
20 bakanaspuama : [0ri9 cmyO0. 8y308, 0byY. M0 ecmecmeeHHOHayy. HarnpaesneHusM] : e 2 4. /
A.B. boposckux, A.W. lNepos .— Y. 2 .— 3-e u30., nepepab. u don. — Mocksa : KOpaim, 2017.
— 274 c.

Eenoycoea E.[1. QuppepeHyuarnbHblie ypasHeHUs1 [QneKmpoHHbIU pecypc] : MemoduyecKkue yKa-
3aHus 0ns 8y308 : [0nsi cmyd. 2-20 Kypca crieyuanbHocmel "MexaHuka u Mmamemamu4ecKoe Mo-
6 OenuposaHue" u "®yHOameHmarnbHas uHghopmamuka u UHGhopMayUOHHbIE mexHosioauu" ¢ha-
kynbmema NMMM] / E.[1. benoycosa, T./. CmazcuHa ; BOpoHEX. 20C. YyH-m .— ONEKMPOH. MekK-
cmoeble 0aH. — Boponex : Usdamenbckuli dom BI'Y, 2019 .— Ce0600HbIU docmyrn U3 UuHmpa-




cemu BI'Y .— Texkcmosniti ¢patin .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-

30.pdf>.
B) UH(pOpMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTernibHble pecypchl (oduLnanbHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc
1 3OnekmpoHHbIU kamanoe HaydyHol 6ubnuomeku BopoHexcko2o eocydapcmeeHHOo20 yHU8ep-

cumema. — Pexum docmyna: http//www.ru/lib.vsu/ru

XKabko, A. . JucbgbepeHyuarnbHble ypasHeHUs u ycmotdueocms : y4ebHuk / A. I1. XKabko, E.
4. Komuna, O. H. Yuxoea. — CaHkm-lNemepbype : JlaHb, 2015. — 320 c. — ISBN 978-5-8114-
2 1759-9. — Tekcm : a51eKMpPOHHbIU // JlaHb : arnekmpoHHO-bubiuomeyHas cucmema. — URL:
https.//e.lanbook.com/book/60651 (dama obpaweHus: 07.12.2021). — Pexum docmyna: 0ns
asmopus. nonb3oeamesied.

TpyxaH, A. A. ObbikHOBeHHbIe duchchepeHyuarnbHble ypasHEHUS U Memoodbl Ux peuweHusl. Padbi.
AnemeHmMbI 8apuayUoOHHO20 ucHucieHus : y4ebHoe nocobue 0nsi sy308 / A. A. TpyxaH, T. B.
OzopodHukoea. — 2-e u3d., cmep. — CaHkm-llemepbype : JlaHb, 2020. — 268 c. — ISBN 978-
5-8114-6421-0. — Tekcm : anekmpoHHbIl // JlaHb : 3nekmpoHHO-6ubnuomeyHas cucmema. —
URL: https://e.lanbook.com/book/147233 (Gama obpauwieHus: 07.12.2021). — Pexum docmyna:
0ri aemopu3. rnonb3ogamersel.

JucbbepeHyuarnsbHbie ypasHeHUs(06) / B.I. 3adopoxHul. — Ob6pa3zoeamernbHbIl nopmari
«3AnekmpoHHbIl yHueepcumem Bl'Y». — Pexum docmyna: https.//edu.moodle.ru.
JucbbepeHyuarnsHeie ypasHeHus 01.03.02 / J1.HO. KabaHuosa. — Obpa3zoeamernbHbil nopmari
«3nekmpoHHbIl yHueepcumem Bl'Y». — Pexum docmyna: https.//edu.moodle.ru.

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUss ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobus, 3adayHuKku, MemooOuyecKkue yKa3aHusi o 8bIMNOMIHEHUIO pakK-
muyeckux (KOHMPOJIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n McToYHUK

Genoycosa E.[1. ugphepeHyuarnbHble ypasHeHUs1 [QneKmpOoHHBbIU pecypc] . MemoduYecKue yKa-
3aHus 0nsi 8y308 : [0nis1 cmyd. 2-20 Kypca crieyuanbHocmeu «MexaHuka u Mamemamu4yeckoe
modenuposaHue» u «@yHOameHmarnbHass UHghopMamuka u UHGbOPMaUyUOHHbIE MEXHOMTo2uu»

1 gakynemema NMM)] / E.T1. Benoycoea, T.U. CmazauHa ; BopoHex. ['0c. YH-m .— OnekmpoH. Tek-
cmosble 0aH. — BopoHex : UsGamenbckut Oom BI'Y, 2019 .— C80600HbIl docmyn u3 uHmpa-
cemu BI'Y .— Tekcmosnili ¢hatin .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-
30.pdf>.

2 OnekmpoHHbIlU kamarnoe HaydHou 6ubnuomeku BopoHexckoa2o 20cydapcmeeHHO20 yHUBEpPCU-
mema. — Pexxum docmyna: http//www.lib.vsu.ru

XKabko, A. . JugbpepeHyuanbHbie ypagHeHUs u ycmoudueocms : y4ebHuk / A. T1. XKabko, E. [].
KomuHa, O. H. Huxoea. — CaHkm-llemepbype : [laHb, 2015. — 320 ¢. — ISBN 978-5-8114-

3 1759-9. — Tekcm : 3n1eKmMpPOHHbIU // [laHb : anekmpoHHo-bubiuomeyHas cucmema. — URL:
https://e.lanbook.com/book/60651 — Pexum docmyna: dns asmopu3. [Nonb3ogamened.
4 LucbcpepeHyuarnbHbie ypasHeHuUs(06) / B.I. 3adopoxHul. — Obpa3zoeamerbHbIl nopmari
«nekmpoHHbIl yHUsepcumem Bl'Y». — Pexxum docmyna: https.//edu.moodle.ru.
5 LucbcpepeHuyuarnbHbie ypasHeHus: 01.03.02 / J1.KO. KabaHuosa. — ObpasosameribHbIl rnopmari
’ «3nekmpoHHbIl yHUsepcumem Bl'Y». — Pexxum docmyna: https.//edu.moodle.ru.

17. O6pa3oBaTenbHble TEXHONOIrMKU, UCNONb3yeMble NpuU peanusauum yyebHon gucumn-
JNINHbI, BKMOYasA AUCTaHLMOHHbIe obpa3oBaTernbHble TexHonorum (OOT), aneKkTpoHHoe
obyuyeHue (30), cmewaHHOe 0Gy4eHune):

OucumnnnuHa peanunsyeTcs ¢ NPUMEHEHNEM 3MEKTPOHHOIO 0Oy4YEeHUA U OUCTaHLMOHHbIX
obpasoBaTenbHbIX TexHomnormn. [ns opraHusaumm 3aHATU PEKOMEHOOBAH OHManH-KypCbl
«OAY» n «dnddepeHumansHble ypaBHeHUs (00)», pa3MmeLleHHble Ha nnaTtopmMme DNEeKTPOHHO-
ro yumsepcuteta BI'Y (LMS moodle), a Takke NHTepHeT-pecypchl, NpuBeAeHHbIe B N.15B.

18. MaTepunanbHoO-TeXHU4Yeckoe obecneyeHMe AUCLUNIUHLIL: AyanTopuu, NO3BO-
nsowmne npoBoanTb NEKUNOHHbBIE N NPAKTUYECKME 3aHATUA, OCHALLEHHble y4ebHon mebenbio,
JOCKOW MenoBoOMn.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHNSA 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
TEOpUs MHTErPUPOBaHUS

audpepeHymanbHbIX OlMK-1.1
ypaBHEHMUIA NepBoro no- OnK-1
psioka
Pasnen 2. KayecTeeHHas CobecedosaHusi o memam, KOHMPOITb-

1. | Teopusa Y Has 1, KoHmMpornbHas 2, KOHMporsibHas 3,
Pasnen 3. JluHemnHble KOHMpOsibHasi 4
anddpepeHumansHble
YpaBHEHUA N-ro nopagka OnK-3 OnMK-3.2
Paspen 4. llnHenHbie
CcuUcTEMBI

Paspgen 5. YctonumBocTtb

MpomexyTouHasa aTTecTauus MepeyeHb 80Mpocos
dopMa KOHTPONSA - 3K3aMeH CM. HUXe.

20 TunoBble OUEHOYHbIE CpeacTBa U MeToAMYeCKMe maTtepuansbl, onpegenswowme npo-
ueaypbl OLleHUBaHUA

20.1 TeKywMin KOHTPOIb yCNeBaemMocCTun
KoHTporb ycneBaemMocTu No AMCUUMNIIMHE OCYLLLECTBNAETCSA C MOMOLLBbIO CneayoLwnx oLeHOYHbIX
cpencTs:
Ne1: NepeyeHb BonpocoB Ansa cobecenoBaHma no gucumnnuHe «AudgdepeHumanbHble
ypaBHEHUA»

Pasgen 1. 9nemeHTapHas Teopusa MHTerpupoBaHua auddepeHumnanbHbIX ypaBHEHUA NepBOro
nopsiaka

1. [Hatb onpeaeneHune o6bIKHOBEHHOrO AnddepeHLmManbHOro ypaBHEHMS.

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

3. Urto Takoe anddepeHumanbHoe ypaBHeEHME, pa3peLlléHHoe OTHOCUTENbHO cTapLlen Nponussoa-
HoOn?

4. Yrto Takoe nopsanok ouddepeHLmManbHOro ypaBHeHNNA?

5. [Oatb onpefeneHue pelweHns auddepeHLmansHoro ypasHeHus:.

6. [aTtb onpeneneHne nHTerpanbHON KPUBOWA.

7. Yto Takoe nosne HanpaBneHun?

8. B uém 3aknoyaeTcs reoMeTpuyeckmii cMbicn andgepeHumnansHOro ypaBHeHUs nepeoro nopsaa-
Ka?

9. [aTtb onpegeneHne NMHenHoro auddgepeHunanbHOro ypaBHeHNe NepBoro nopsigka.

10. Yto Takoe ogHOpPOAHOE NUHENHOE YpaBHEHNE?

11. Kakoe ypaBHeHWe Ha3blBaeTCs HEOAHOPOAHbLIM NIMHENHBIM ypaBHEHNEM?

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

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

14. CchopmynmpoBaTb 3aga4vy Kowwn onst ypaBHeEHMS C pasgensiowmnMmcs nepeMeHHbIMIN.

15. JanTe onpefgeneHve ypaBHeHUs B NONHbIX AnddepeHumanax.

16. JaTb onpeaeneHune pelleHnst ypaBHEHUs B NONHbIX AuddepeHumanax.

17. 470 Takoe MHTErpmpyoLWnin MHOXUTENB?

18. BbiBECTU YpaBHEHWE AN HAXOXAEHUS UHTErpUPYHOLLErO 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. KoHTponbHasa paboTta Ne1(npnmep 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. Pﬂlllli'l'b .’ll-It{E?ﬂl-l}-'tCJ 1-1E?L');Ll-lfJI}L'},-'J.H}-'l{'} l'.’I-IC'l'QM}-’ MeTOI0M BH}JIIHILIIIJ 111}011'3*
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 BapunaHTta)

1. Pemurs .;IIIHEI—H'I}"I{J HeOIHOPOAHYK) CHCTeMy MeTOAOoM BapHalHH NpoH3-

BOJIBHEIX [MOCTOAHHBIX

T=y+itgft—1,
y=—x+tgt.

2. Pemutnb JlJiIIit.‘lull'll"y"tf}I HEOIHOPOAHYID CHCTeMY MeTOJOM HeOllpede/eHHbIX

KoahpuineHToB

r=2r4+y—2z—-1+42,
= —x++1,
z2=z4+y—z—t+1

(5=

=,
I

3. Beiuncaurs e



KoHTponbHasa paboTta Ne4 (npumep BapuaHTa)

1. II{'KU,'IH H3 olnpene/ieHns .‘\'l"l'[}L"l'IIIHU["'I'II 1o ._I}III_\'ML}I-}_\' HCCIS10BATh Ha

VCTOIMHBOCTE pellieHne YPaBHeH st
g=Te— 1k gly=2

2. II(.'{'.'lf.",'l.[}BH'l'lr Hiel _‘-.-'t"l'[}ﬂ'IIII'}U{"I']: 1o [nepBoMy lll)llﬁ.'l]l?'l{{"lllllt} BCe 1OJI0HEe-
HHA paBHOBECHHA CHCTEMbI

r=-zr4+y-—1
= In(2? — y)

3. Ipu kakux 3HaueHusx « 1 3 OVAeT ACUMITOTHYECKH VCTOHYHBO HYJIEBOE
pelleHIe ypABHeHUs!
i i " ! r
y +3y +ay +8y=0

4. ()]l[.‘rl‘,’],[".'lll'l']: xapakrTep 0coboil TOUKH H HCCIe10BATE HOBeleHHe (i}H'.'iU]Sth

T=1x—2y
Yy =3z 4+ 4y
OnucaHue mexHoo02uu MPo8eoeHus:

CpeacTBo NpoBEPKM YMEHMIN MPUMEHSITb NMOSYyYEHHbIE 3HAHWUSI ANS peLleHunst 3a4ay onpeaeneHHoro
TMNa no gucuunnvHe

TPAeKTOPHI

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

OueHKa «OTIIMYHO» BbICTABMAETCS, €CNU 00yYaloLWNNCa NOKa3biBAET NOMHOE 3HAHWE NPOrpamMmMHOro
MaTepuana; AEMOHCTPUPYET CNOCOOHOCTb MPUMEHATL TEOPETUYECKNE 3HAHUSA ANA aHanmM3a npakTuye-
CKUX CUTYyaL i, AenaTb NpaBuUibHbIE BbIBOALI; BLIMOMHU BCE 3a4aHUA U 3a4aym NOMHOCTbIO 6e3 owun-
OOK 1 Heo4EeTOB; CTPOro cobnoagaeT TpeboBaHUsA Npu opopmIieHMn pabdoThl; NOATBEPXKAAET MOSHOEe
OCBOEHME KOMNEeTEHUMI, NPeSYCMOTPEHHbIX MPOrpamMMon.

OueHKa «XOpoLoy» BbICTABMNSAETCS, €Cnv 00yYatoLMINCs NOKa3biBaET NOSIHOE 3HAHWE NPOrPamMMHOro
mMaTepuana; NpaBUbHO NPUMEHSET TEOPETUYECKNE NOMNOXKEHNS K OLEHKE NMPaKTUYECKUX CUTYaLMI; Bbl-
NONHWN BCE 3a4aHUA 1 3a4a4v MOSTHOCTBLIO, HO NPY HanNM4Yun B UX pelueHnmn He 6onee ogHon Herpybon
owmnBKM U O4HOro HegoYeTa, He Boree Tpex HegoveToB; CTporo cobnogaet TpeboBaHns Npu odopm-
neHun paboTbl; EMOHCTPUPYET XOPOLLNIA YPOBEHb OCBOEHMS MaTepuana u B Lenom NogTBepXxaaeT oc-
BOEHME KOMMNETEHUUN, NpefyCMOTPEHHbLIX NPOrpaMmMON.

OueHka «yaoBNeTBOPUTENIbHO» BbICTABMNSETCH, €Cnv 0by4aloLLMNCs NOKa3biBaeT 3HAaHME OCHOBHOMO
matepuana B o6beme, Heob6xoanMom Ansi NpeacTosien npodpeccnoHanbHoOM 4eATENbHOCTU; HE B NOS-
HOW Mepe AEMOHCTPUPYET CNOCOOHOCTb MPUMEHATL TEOPETUYECKNE 3HAHNSA ANA aHanM3a npakTU4ecknx
CUTYyaLMI; BbINOSTHUI HE MeHee 2/3 BCceX NpeanoXeHHbIX 3agaHnin 1 3agad unu gonyctun He 6onee oa-
Hon rpy6on owmnbkn 1 OBYX Hego4eToB, He Bonee ogHoum rpybon n ogHon Herpybon owmnbku, He Gonee
Tpex HerpyobIx ownbokK, ogHOM Herpybom owmnbKkM N TpeX HEQOYETOB, NPU HANMYUKN YETbIPEX-NATU HEOO-
4eTOB; AOMNYyCKAeT He3HaYMTENbHbIE OLWNOKM Npu ohopmMneHnn paboTbl; NOATBEPKAAET OCBOEHWNE KOM-
neTeHunin, NpegyCMOTPEHHbIX MPOrpaMMON Ha MUHUMAarbHO AONYCTUMOM YPOBHE.

OueHka «HeyaoBNeTBOPUTENbLHO» BbICTaBMNSETCH, €Cnv 06y4aloLLMCa MMEET CyLLECTBEHHbIE Npobe-
nbl B 3HAHMAX OCHOBHOrO y4ebHOro Matepumana no QUCUUNAMHE; eCny YNCno OWMBOK U HEAOYETOB B
paboTe NpeBbICMIO HOPMY AN OLEHKN 3 U 06yyatoLLMIACS BbINOMHUI NPaBUIibHO MeHee 2/3 Bcex 3a-
AaHWA 1 3agad; gonyckaeT rpybble owmnbkm npn odoopmneHmmn paboTbl; He NOATBEPXKAAET OCBOEHNE
KOMMeTEeHLUMI, NPegyCMOTPEHHbIX MPOrpaMmmon.

20.2 NMpomexyToyHasa aTrecTaums

I'Ipome»(yTquaﬂ arrectauumd no ancuumniimHe ocyuecTBndeTcd C NOMOLLBbH creayrunx oue-
HOYHbIX CpeacCTB:



CobecedosaHue Mo aKk3ameHalyuUuoHHbIM bunemam

MepeyeHbL BONPOCOB K 3K3amMeHy 3 cemecTp.

1. OcHOBHble NOHATUA: auddpepeHumanbHOe ypaBHeEHME, peLlleHne, obllee pelleHne, obLwmim nHTerparn,
reomeTpuyeckasl MHTepnpeTauus, 3agada Kowwm, N30KMuHbI.

2. Teopema cyLLeCTBOBaHUSA U €AUHCTBEHHOCTU AN1S CKanspHOro ypasHeHus. lNpumep He eANHCTBEHHO-
CTW.

. 3apgadva o pacnage pagnoakTUBHOIO BeELLECTBa.

. YpaBHeHue ¢ pasgensowmmmnca nepemeHHbiMn. OgHOpOAHOE ypaBHEHME.

. JlInHenHoe anddpepeHynanbHoe ypaBHEHUE NepBOro nopsaka.

. YpaBHeHue bepHynnu.

. YpaBHeHue PukkaTtn.

. YpaBHeHue B nonHbix gnddepeHumnanax (onpegenexHme, obwmm nHterpan).

. Heob6xoanmoe n gocrtatovHoe ycnosme Anst TOro Ytobbl ypaBHEHME ObIfo ypaBHEHMEM B NOSHbIX
anddepeHumanax.

10. HTerpumpyowmmn MHOXUTENb.

11. Cuctema guddepeHumnanbHbIX ypaBHEHUI, peLLeHne, obLuee peleHune.

12. KomnnekcHble peleHnd. Teopema CyLLecTBOBaHUSA U eJUHCTBEHHOCTU ANns cuctem anddepeHum-
anbHbIX YpaBHEHW.

13. TeopeMbl CyLLeCTBOBaAHNA N €AUHCTBEHHOCTU ANSA ypaBHEHUA N-ro nopagka v Ans NMHEnHbIX cuc-
TeM gnddepeHumnanbHbIX YpaBHEHUN.

14.DyHKUMA e° 1 ee CBOWCTBA.

15. JlnHenHoe anddepeHumnansHoe ypaBHeHne n-ro nopsigka. CBocTBa MHOrOYIEHOB CUMBOSA P.
16.00Lwee peLueHne NMHENHOro 0 AHOPOAHOro AnddepeHunanbHOro ypaBHeHUS n-ro nopsigka ¢ NocTo-
AHHBIMW KO3 ULMEHTaMM (Cry4an NPOCTbIX KOPHEN).

17. Heobxogumble n goctatoudHble YCNoBuMsa A45ia Toro 4tobbl Yncno A 6bino k kpaTHbIM KOPHEM MHOrO-
yneHa.

18. O6wwee pelleHne NMHENHOro ogHopoaHoro anddepeHUmanbHOro ypaBsHeHMS N-ro Nopsiaka ¢ NocTo-
AHHBIMW KO3 PULMEHTaMM (CryYanm KpaTHbIX KOPHER).

19. BblaeneHne BELLECTBEHHbIX pelleHnid. MaTteMaTtn4yecknin MasTHUK.

20.YcTon4ymBeble MHOrouneHbl. OueHKka peLleHnii C YCTOMYMBBIM XapakTePUCTUYECKUM MHOIMOUSIEHOM.
21. YcTonumBocTb MHOrounieHoB 1 n 2 -ro nopsigkos. Heobxogmmoe ycnosme yCTOMYMBOCTM BELLLECT-
BEHHOrO MHOrouYneHa.

22. Kputepuin Payca-l'ypeuua. YCTOMYMBOCTL MHOrOUSIEHa TPETLENO NOPSAKA.

23.JInHenHoe HeogHOpoaHoe anddepeHumanbHoe ypaBHeHUE N-ro nopsigka. CTpykTypa obuiero pelue-
HUS. KBa3nnonmHoMm, CTpykTypa obLLero peleHms ¢ NnpaBon YacTbio B BUAE KBA3UMONMHOMA.

24. YacTHble peLleHns ypaBHEHUS CO crnieynarnbHON NpaBon YacTbio.

25. MeToa KOMMNEKCHbIX aMMinTyg4.

26. JlnHenHoe audpepeHumnansHoe ypaBHEHWE N-ro nopsgka ¢ nepeMeHHbIMn koadduuneHTamu. Jn-
HenHoe ogHOPOAHOE YpaBHEHME U ero CBoMCTBa. JInHeHas 3aBUCUMOCTb (PYHKLUA.

27. Onpegenutenb BpoHCKOro 1 ero npuMeHeHne ans onpegeneHmsi MIMHEMHOMW 3aBUCUMOCTU PELLEHNIA
NUHEeNHbIX gnddepeHumnanbHbIX ypaBHEHUN.

28. dyHaameHTanbHas cMcTemMa peLleHuii n ee CBOMCTBA.

29. BoccTaHoBneHume nuHenHoro anddepeHumnanbHOro ypaBsHeHMst No ero dyHaameHTanbHoOM cucteme.
dopmyna Octporpagckoro-Jinysunns.

30. MNoHwxkeHMe nopagka auddepeHUnanbHOro ypaBHeHUS.

31. MeTopg Bapuauny NPOU3BOSIbHbIX NOCTOSAHHbIX.

32. [IByxToveyHas KpaeBasi 3agada 1 ee npeobpasoBaHus.

33. MNocTpoeHne dyHKLMK ["pUHa 1 BLIBOJ €€ CBOWCTB.

34. Heobxoanmoe 1 goctaTtoyHoe yCcrnoBume CyLlecTBoBaHua pyHKUmm MpuHa. 3agada o cO6CTBEHHbIX
3HaYEeHNAX KpaeBon 3agauu.

35. ¢ - pewenuns. CyliecTBoBaHNe ¢ - peweHni. JlomaHble Snnepa.

36. Teopema lNeaHo. Teopema eqUHCTBEHHOCTU PELLEHMS.

O©oO~NO O W



MepeyeHb BONPOCOB K 3K3aMeHy 4 ceMmecTpa

1. JlnHenHas cuctema auddepeHumnanbHbIX ypaBHEHUA C NnepeMeHHbIMU ko3 druneHTamm, hopmbl
3anucu. Teopema CyLLeCTBOBaHUSA 1 €AMHCTBEHHOCTU. (6e3 Aoka3aTenbCcTBa).

2. JlnHenHas ogHopodHasa cuctema, ABa cBoncTBa. PyHaaMeHTanbHas cUCTEMa pPeLLeHnn ee CyLLecT-
BoBaHue n obuiee pewweHune J1O cuctembl Y.

. Onpegenutenb BpoHcKoro n ero ceoncTtea.

. ®opmyna Jlnysunns.

. MaTtpunyHoe [1Y 1 ero cBA3b ¢ BeKTOpHbIM [1Y.

. dyHoameHTanbHasa matpuua. CeBovcTBa (pyHOAMEHTarnbHbIX MaTpuL,.

. ConpsikeHHoe [1Y. dyHaameHTanbHasa matpuua conpshkeHHoro Y.

. ®opmyna anga peweHnsa 3agayun Kowu nMHernHoNn HeoAHOPOAHOW cuctemsl Y.

. Toxgectso JlarpaHxa.

10. CxoauMOCTb MaTpUYHLIX NocneagoBaTenbHOCTEN U psaaoB. [NpusHak Beneplutpacca o paBHOMEPHOM
CXOOMMOCTU MaTpUYHOro paga.

11. MaTpunyHas 9KCNOHEHTa 1 ee CBOWCTBA.

12. Pewenue JICLLY ¢ NOCTOSAHHBIMKU KO3hPULMEHTaMM B Crlydae NPOCTbIX COOCTBEHHbLIX 3HAYEHWN.
13. Pewenue JICOY ¢ NOCTOAHHBIMY KO3 ULMEHTaMM B obLLEM crny4ae.

14. BolgeneHune BeLLeCTBEHHbIX pelieHni. Popmyna ans pewenns 3agayvm Koww JIHCOY ¢ noCcTosiHHbI-
MU KoadhpmLIMEHTaMM.

15. OKBMBaNeHTHOCTb HOPM B KOHEYHOMEPHOM NPOCTPAHCTBE.

16. OueHka HOpMbl MaTPUYHOWN SKCMOHEHTLI.

17. [1Be reomeTpuyeckmne nHtepnpetaumm V.

18. lNoHATHE YCTONMYMBOCTM N aCUMNTOTMUYECKON YCTOMYMBOCTM peLleHnin no JlanyHosy.

19. YcTon4mBOCTb NIMHENHBbIX cuctem Y.

20. YctonumeocTb JIMHenHbIX cnctem 1Y ¢ NOCTOSAHHBbIMU KO3 UL MEHTAMM.

21. AcumnToTmyeckas yCToM4MBOCTb JIMHENHbIX cucTem [1Y € NOCTOSAHHBIMK KO3dhdULMEHTAMMW.

22. ®asoBas nnockoctb JICOQY BTOPOro nopsaka ¢ NOCTOAHHbIMU KO3dhdpmumeHTamu, y3en, ceano.
23. Cny4ar KoMNNEeKCHbIX COBCTBEHHbIX 3HAYEHWUA, POKYC, LIEHTP.

24. BbolpoXgeHHble criyvaum.

25. ®a3oBas NroOCKOCTb AN NMHENHOro AMddepeHLManbHOro ypaBHeHUsS BTOPOro nopsaka.

26. ®dyHKuum JlsnyHoBa, nponsBoAHas B cuny cuctemsl 1Y n ee cmbicn.

27. Teopema JlsinyHoBa 06 yCTONYMBOCTW.

28. Teopema JlsinyHoBa 06 aCMMNTOTMYECKON YCTONYMBOCTMU.

29. Teopema JisinyHoBa 0 HEYCTONYNBOCTW.

30. MaTpu4yHoe ypaBHeHue JlanyHoBsa.

31. OyHKuMA JlanyHoBa Ans NMHEeNHon cuctembl [1Y ¢ NOCTOsiHHbIMK KO3 pruneHTamu.

32. UccnepoBaHne Ha yCTONYMBOCTb MO NEPBOMY MPUBMAKEHMIO.

33.Teopema o guddepeHumanbHbIX HEpaBEHCTBAX.

34. Teopema 06 vHTErpanbHbIX HEpaBEeHCTBaX.

35. llemma MpoHyonna-bennmaHa.

36. Teopema cyLiecTBOBaHWA U eanHCTBEHHOCTU ([nkapa).

37. MNpogomkeHne peLLeHni.

38. Teopema cyulecTBOBaHNA N €OUHCTBEHHOCTM ANS NIMHENHbIX cucTem Y.

39. HenpepblBHast 3aBUCMMOCTb peELLEHUI OT HayalnbHbIX JaHHbIX U NapaMeTpoB.

40. OndppbepeHumnpyeMoCTb peLLeHn No napamMeTpy.

41. dndphepeHumnpyemMoCcTb peLLEHNI NO BPEMEHM.

42. MNepBble NHTerpansl 1 UX CBONCTBA.

43. NamunbToHOBa cuctema Y n ee nepbin nHTerpan. CummetpuyHasa gopma 3anmcu cuctem Y.
44, MeTtog Nukapa, pasnoxeHne peLleHuit No cTeneHsam Masnoro napamMeTpa.

45. PasnoxeHne peleHnn no CTeneHsiM He3aBMCUMOW NepeMeHHON, ypaBHeHUs beccens.

46. KsasnnuHenHble 1Y B YacTHbIX MPOM3BOAHLIX MEPBOro nopaaka.

47. PelweHune kBasnnuHenHblx [1Y B YaCTHbIX MPOM3BOAHbLIX NEePBOro Nopsiaka.

48. Jlorapudcdm maTpuLbl U ero cyLLecTBoBaHME.

49. Teopema Proke-JlsanyHosa.

50. MpueogumocTts JICAY ¢ nepuoanyeckummn koacpdumuymeHtammn. Matpuya MoHOOPOMUN,
MynbTUNAnKaTopbl. CyLlecTBOBaHWE NEPUOaNYECKUX peLLIEHUN.
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OnucaHue mexHo02uuU rnPoeedeHUs
CpeacTBO NPOMEXYTOYHOrO KOHTPOSS! YCBOEHUS pa3fenoB AUCLUNIHBI, OpraHM3oBaHHOE B BUAE CO-
6ecenoBaHusa npenogaeaTens v oby4yatoLlerocs.

TpebosaHus K 8binonHeHur 3adaHul, wkarbl U Kpumepuu oUeHU8aHuUs

OueHKa “OTNUYHO” CTaBUTCH, €Cnn CTyaeHT CTporo 060CHOBLIBAET CBOM OTBET Ha BOMPOCHl GuneTa,
npaBubHO OTBEYaeT Ha AOMNOSIHUTENbHbIE BOMPOCHI, YMEEeT rpamMoTHO OBBbACHUTL pelleHne 3agdauyu,
BnageeT MeTogaMun MHTerpypoBaHus anddepeHumnansHblX ypaBHEHUA U CUCTEM, MeTO4aMN peLLeHUs
pa3HOCTHbLIX YpaBHEHWIW, 3HAET [AoKasaTernbCTBa TeopeM, YMeeT CTPOUTb MaTtemaTudeckne mopenu c
NoMOLLbI0 AndpbepeHLmanbHbIX YpaBHEHUMN.

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

OueHka “yaoBneTBOPUTENbLHO” CTaBUTCH, €Cin CTYAEHT YCBOMUS MaTepuana, NpeaycMoTPEHHbIN Npo-
rpamMmmon Kypca. Ha Bonpockl 6uneTta gaet oTBEThI B LENIOM NpaBuUfbHblE, HO OHWU SABNSAOTCS HEMNOMHbI-
MU. YMeeT pewaTtb 6onbllyto YacTb 3agay, NpedyCMOTPEHHbIX MporpaMMon Kypca, HO AOrMycKaeT He-
TOYHOCTY NpU 06 BSACHEHUN PELLEHUS.

OueHKa “Heya0BNEeTBOPUTENBLHO” CTAaBUTCS, €CNN CTYAEHT HE MOXEeT OTBETUTb MPaMOTHO Ha BONPOCHI
buneTa, 3aTpyAHSETCa Npy peLleHnn 3agad, npegyCcMOTPEHHbIX MporpaMMon Kypca. Ha gononHuTens-
Hble BOMPOCHI OTKa3blBaeTCs OTBEYaTb.



