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1. Kog ¥ HauMmeHOBaHMe HanpaBreHUsa NOAroTOBKMU:

02.03.03 Mamemamu4eckoe obecrnie4eHue U aOMUHUCMPUPO8aHUE UHGOPMaUUOHHbIX
cucmem

2. NMpodnnb NnoAroToBKU:
lNpoekmuposaHue u paspabomka UHGOPMaYUOHHbLIX cucmem

3. KBanudukauma BbInycKHUKA: bakanasp

4. dopma oby4veHun: ___ OuHas

5. Kachegpa, oTBevarowan 3a peanmsayuio AMCUUNIINHDbI:
Kaghedpa cucmemMHO20 aHasnu3a u ynpaseseHusi

6. CocTtaBuTenu nporpaMmmbl: KabaHuoBsa Jlapuca KOpbeBHa, K.¢.-M.H., LOLEHT CuUC-
TEMHOro aHanusa 1 yrnpasrieHus

7. PeKoMeHOOBaHa: Hay4yHO-MeToaM4YecKkuM COBETOM hakynbTeTa NpUKnagHoin MaTeMaTuki, nHdopma-
TUKKN N mexaHukn (npotokon Ne06 ot 17.03.2025)

8. YueOHbIM roa;: 2026/2027 CemecTp(bl): 4




9.Lllenu n 3agaum y4yeb6HOM ANCLUNIIUHDI

Llensamu oceoeHusi yuebHoU ducyuniiuHbl S81151I0MCS:

- chopMmpoBaTb Yy CTYAEHTOB COBPEMEHHbIE TEOpeTMYECKME 3HaHWA B obrnactu
OObIKHOBEHHbIX AndddhepeHumnarnbHbIX YypaBHEHUA U NPaKTUYECKUe HaBblKU B peLleHun N 1c-
crnegoBaHMM OCHOBHbBIX TUNOB OObLIKHOBEHHbIX AnddpepeHumanbHbIX ypaBHEHWIA, NO3HAKO-
MUTb CTYAEHTOB C HayaribHbIMW HaBblKaMW MaTeMaTU4YecKoro mMoaenupoBaHusa ana qop-
MUPOBaHNA YMEHMI U HABbIKOB MO MCMOMb30BaHMIO PyHOAMEHTANbHbIX 3HAHUIW, NOMYyYeH-
HbIX B 06nactTu MaTeMaTU4YeCKnx U eCTECTBEHHbIX HayK, B NPogeccMoHanbHoON AesaTenbHo-
CTW.

3adayu y4ebHoU OuCyuUNUHbI:

- 06y4yeHune CTyAeHTOB MPUMEHEHMIO Ha NPakTUKe METOAOB NMOCTPOEHNS MaTtemaTmnye-
CKNX mogernen B Buae andepeHumnanbHbIX YypaBHEHUN;

- OCBOEHME OCHOBHbIX METOAO0B peLleHns anddepeHynanbHbIX ypaBHEHUN,

- oby4yeHne OCHOBHbLIM MOJIOXEHUSIM TEOPUMU: YCTOMYMBOCTb, CyLLEeCTBOBaHWE peLle-
HWIW, KAYECTBEHHbIE CBONCTBA PELLUEHUI;

- cthopmupoBaTtb H6a3oBble 3HAHWUS U HaBbIKM peLleHNa TUNOBbIX 3a4ay C y4eTOM OcC-
HOBHbIX MOHATUA K OOLMX 3aKOHOMEPHOCTEN, CHOPMYNMPOBAHHBLIX B pamMkax 0a3oBbixX
ANCLMNITMH MaTeMaTukn1, MHPOPMAaTUKN N eCTECTBEHHbIX HayK;

- 00y4MTb NPUMEHEHNIO CUCTEMHOIO NOAXo4a U MaTeMaTuyeckum metogam B popma-

nM3aummn peLLeHns NpuknagHbix 3agad.
10. MecTo y4ye6HOM AucumnnuHbl B cTpykType OOI: JucumnnuHa oTHocuTca K 0b6s3a-
TenbHon Yactn brioka 1. OT cTyaeHToOB TpebyeTcsa 3HaHWe MPOM3BOAHbIX, YMEHUE BblYMC-
NATb 3NeMeHTapHble UHTEerpanbl, 3HAKOMCTBO C OCHOBHbLIMW MOSIOXXEHUAMU NIMHENHOWN an-
rebpol. [laHHaa gucumnnvHa sBnseTca npegLlecTByOWen ANs TakuxX KYypCoB Kak MeToabl
onTUMM3aLmK.

11. NMnaHupyembie pe3ynbTaTbl 00Yy4YeHMA NO AUCUUNIMHe/MoAayNIo (3HAHUA, YMEHUS,
HaBbIKU), COOTHECEHHbIe C NNTaHMPYEeMbIMU pe3ynbTaTaMyu OCBOEHUsI oOpa3oBaTesb-
HOMW NporpaMmmbl (KOMMETEHUMAMU) U UHOUKATOPAMU UX JOCTUKEHUA:

Koa HasaHue komne- Koa(bl) WnaukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns
TeHuunn
OrlK- | CnocobeH npume- | OlNK-1.1 | Pewaetr  TMNoBblE | 3Hamb: OCHOBHbIE NOHATUS Teopun auddeper-
1 HATb PyHOAMEH- 3agaynm C  Yy4eTOM | LmasnbHbIX ypaBHEHWN, TUMbl U CTaHOAPTHbIE
TanbHble 3HaHWS, OCHOBHbIX MOHATMI | POPMbI 3aMMCK OCHOBHbIX AnddepeHLmanbHbIX
nony4yeHHble B 06- M obLWMX 3aKOHO- | YpaBHEHWIA, METOAbI PELLIEHMS OCHOBHbIX ANd-
nactu matematu- MepHocTen, cdop- | dhepeHumanbHbIX YpaBHEHUN.
yeckux u (nnn) ec- MYIMPOBaHHbIX B
TECTBEHHbIX HaYK, pamkax 6a30BbIX | YmMems: nHterpupoBaTh AnddepeHumnansHble
1 NCNonNb30BaTh MX ONCLUMNIIMH MaTeMa- | ypaBHEHMUS NepBOro U BbICLUUX NOPSAKOB; UC-
B npodeccumo- TUKKW, WHOpMaTUKKM | criefoBaTh Ha YCTOMYNBOCTb
HanbHOM AeaTenb- n €CTEeCTBEHHbIX | pelleHns auddepeHumnanbHbIX YpaBHEHU;
HOCTU Hayk.
Bnademb: meTogamm pelleHnst 0ObIKHOBEHHbIE
anddepeHumanbHble ypaBHEHNR; MaTemMaTnde-
CKUM annapaTtom, HeOOXOAMMbIM AN U3ydYeHus
Apyrnx dyHaamMeHTanbHbIX AUCLUMANMH, a Takke
Ans paboTbl C COBPEMEHHOW Hay4HO-
TEXHUYECKOWN NNTEpaTypou;
OrlK-1.2 | NpumeHsieT cuc- | 3Hamb: obnacTu npumMmeHeHus auddepeHymn-
TEMHbI NOAXOA4 W | anbHbIX YpaBHEHUI Kak MIHCTPYMEHTa MatemaTtu-
MaTemaTu4eckme 4YeCcKOoro onucaHusi eCTECTBEHHO-HAY4YHOW KapTu-
MeToabl Ans  Gop- | Hbl MMpa; MateMaTnyeckue mogenu auddepeH-
Manusauumn  pelle- | umManbHbIX YpaBHEHWUI, UCNONb3yeMble ANs pe-
HUA NpUKNagHbIX | WeHus 3agady B obrnactu npodeccrmoHansHom
3agav. AeATENbHOCTMY.
Ymemsb: npuMeHsTb audpepeHuymnanbHbie ypas-
HEeHWs1 AN MoAeNMpoBaHusa prU3nYecKnx npo-




LLeccoB, Ucnonb3oBaTh cpeacTea anddepeHun-
arnbHbIX ypaBHEHUN Ans 06paboTkM, aHanmaa u
cuctemaTusauumn nHcopMaumm no Teme ncene-
[OBaHMs U MOMb30BaTbCs NpU HEO6X0AMMOCTH
MaTemaTu4ecKkon nuTepaTypon.

Bniadems: meTogamu NOCTPOEHNA MaTemMmaTnye-
CKOW Mogenun TUNoBbIX I'IpO(beCCI/IOHaJ'IbeIX 3a-
nad un cou,epmaTeanon nHTEepnpeTaunm nony-

YeHHbIX pe3yrbTaToB.

12. O6beM ANCUUNIUHBLI B 3a4€THbIX eauHuuax/yac— 4/ 144 .

dopmMa NPOMeXYTOYHOM aTTecTaLummn _ 3K3aMeH

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpynoemMkocTb
Bug yuebHowm paboTbl Bcero Mo cemecTpam
4 cemecTp
AyauTOpHbIE 3aHATUA 64 64
nexkumm 32 32
B TOM 4unCne: npaxkTnyeckme 32 32
nabopartopHbie
CamocTosiTenbHasa pabota 44 44
B TOM 4mncne: kypcoBasi paboTa (npoekT)
dopma NpomMeXyTOYHON aTTecTaumm 36 36
(3k3ameH —  4ac.)
Utoro: 144 144

13.1. CopepxaHue gUCLUNNUHDI

n/n Peanusauns pasgena
HanmeHoBaHwve pa3gena ConepxaHe pasaena AucLANNNH. OUCLMNIIMHBI C NOMO-
ONCUMNITVHBI LLbI0 OHManH-Kypca,
QYMK
1. Nlekuun
1.1. OnemeHTapHasi Teopus nH- | [1Y, 3agadya Kowwn, obuiee u vactHoe pelue- OndpdepeHumanbHble
TerpypoBaHna auddepeH- | Hue. Npumepbl MaTemMaTU4eckux mogenen, ypaBHeHusa_MOunANC
LmanbHbIX ypaBHEHUI Nep- | onucbiBaemblx [1Y. YpaBHeHUs ¢ pasgensito- https://edu.vsu.ru/cour
BOro nopsgka LLMMUCS NEePEMEHHBIMU, OOHOPOAHbIE ypaBHe- | se/view.php?id=2007
HUSA 1 NpuBoAALLMECS K HAM. JIMHenHble ypaB-
HeHUs, ypaBHeHUs BepHynnu, ypaBHeHWs B
nonHbeIx aAnddepeHymnanax
1.2. Teopema cyLecTBOBaHMSA U €UHCTBEHHOCTU OunddbepeHymnansHblie
KauectBeHHas Teopua Y ypasHenma_MOWAMNC
https://edu.vsu.ru/course/
view.php?id=2007
1.3. Teopema 06 obuiem pelleHun opHopoaHoro | AdnddepeHunansHble
ypaBHeHud. [locTpoeHue 4acTHOro pelleHus | ypaBHeHus MOUANC
HEeO4HOPOAHOro ypaBHEHUA CO cneuunanbHon | https://edu.vsu.ru/course/
. npaBon 4actblo. MeTtoa Bapuaumm npous- | view.php?id=2007
JInHewHble ypaBHEHUS n-ro
nopsiaKa BOMbHbIX  MOCTOSHHBIX. dyHgameHTanbHas
cuctema pewenHunn  (PCP), onpegenutens
BpoHckoro. dopmyna OcTporpagckoro-
JinyBunnga. Kpaeas 3agjaya ons nMHENHOrO
audppepeHumansHOro BTOporo nopsiaka.
1.4. Teopema cyLiecTBoBaHUSA N eANHCTBEHHOCTU.. | dnddepeHunansHblie

JIMHelHble cucTemsl

CsowcTtBa peweHnn. dyHOaMeHTanoHas cuc-

ypaBHeHus MOnANC




Tema peweHnn(PCP). Teopema 06 obLiem
peweHnn ogHopoAHOM cuctemsbl. MNMocTpoeHue
OCP B crnyyae NpOCTbIX U KpaTHbIX KOPHEW.
Teopema 06 obuwem peweHun. [locTtpoeHne
YaCTHOrO PELUEHMST CUCTEMbI CO CnewumanbHON
npaBow YacTtbio. MeTog Bapuaumm NponsBosb-
HbIX MOCTOSIHHbIX

https://edu.vsu.ru/course/
view.php?id=2007

1.5. OcHoBHble onpefeneHus. YCTomumBocTb Nu- | JuddepeHumanbHble
T - HeWHbIX CUCTEM. YCTOMYMBOCTb MO nepsomy | ypaBHeHus MOuAUC
€opus yCTONYMBOCTU .
npnbnuxkeHuto. Ocobble TOUKK https://edu.vsu.ru/cour
se/view.php?id=2007
2. lpakTnyeckue 3aHATUA
21 OnemeHTapHble METOAbI YpaBHeHus ¢ pas3gensaowmmMmca nepemMenHsl- | duddepeHymnanbHbie
WHTErpupoBaHus Mu. OgHopoaHble ypaBHEHMS. JInHeHbIe ypaBHeHusa_MOunANC
ypaBHeHUS, ypaBHeHUs bepHynnun, ypaBHeHus | https://edu.vsu.ru/course/
B NOJIHbIX AnddepeHumnanax view.php?id=2007
2.3 JInHenHble ypaBHeHusa n-ro | MoctpoeHne PCP B criydyae npocTbiX, KoMm- | OdudpdpbepeHuymnanbHbie
nopsagka MIEKCHbIX, KpaTHLIX KOPHEN Xxapaktepuctuye- | ypaBHeHus MOMANC
ckoro ypaBHeHus. [MocTpoeHue 4vacTHoro pe- | https://edu.vsu.ru/course/
LeHUs1 HEOAHOPOAHOro ypaBHEHMs co cneum- | view.php?id=2007
anbHOW npaBoW 4acTbio. MeTon Bapuauum
NPOM3BOSIbHbIX MOCTOSIHHLIX. JIMHENHbIE O0AHO-
poAHble ypaBHEHMS N-TrO Mopsiika C nepemeH-
HbIMW KO3ppumLmeHTamun. PyHkumsa MpuHa
24 JInHelnHble cuctembl MoctpoeHne ®CP B cniyyae npocTbix U kpat- | AudbdepeHunansHbie
HbIX KOpHen. lMocTpoeHne yacTHoro pewlenusi | ypaBsHeHus MOMAMC
CUCTEMbl CO creumanbHOM MpaBoK YacTblo. | https://edu.vsu.ru/course/
MeTopg BapumaLmm NPon3BOSbHbIX NMOCTOSAHHLIX | view.php?id=2007
2.5 YCTONYMBOCTb JIMHENHBIX cucTeM. Yctonuu- | dudpdepeHuymnanbHblie

Teopus yCTONYNBOCTU

BOCTb MO rnepBomy npubnmkenuto. Kputepui
Payca-l'ypBuua. Ocobble To4kM

ypaBHeHuss_ MOnANC
https://edu.vsu.ru/cour
se/view.php?id=2007

13.2. Tembl (pa3aenbl) AUCUMNNUHBLI U BUAbI 3aHATUN

No Buapbl 3aHATUIA (KONMYECTBO YacoB)

n/ Haumerosanme Temol Jlek- MpakTnye- CamocTtosTensHas

o (pasgena) gucumnnuHbl M ckve JlabopaTopHble paboTa Bcero
OnemeHTapHasi Teopus nHTer-

1 pupoBaHus /J,quq)epeHumanb- 4 8 0 10 29

HbIX YpaBHEHWUI NepBoro no-
psiaka

2 KayecTtBeHHas Teopusa 1Y 2 0 0 6 8

3 JInHenHble guddepeHumans- 9 8 0 10 27
Hble ypaBHEHMS N-ro nopsiaka

4 JInHenHble cucTeMsbI 9 8 0 10 27

5 YCTOMYNBOCTb 8 8 0 8 24

6 lMoaroToBKa K 3K3aMeHy 0 0 0 36 36
Utoro: 32 32 0 80 144

14. MeToanyeckue ykazaHusa Ans ody4aroLWmxcsa no 0CBOEHNIO ANCLUNIIUHbI
Tekywas CPC HanpaBneHa Ha yrnybneHue v 3akpenneHne sHaHui CTyaeHTa, pas-
BUTME MPaKTUYECKUX YMEHUI U BKINIOYAET:
e paboTa C NeKUNOHHbIM MaTepmanom, MOUCK 1 0630p NUTepaTypbl U ANEKTPOHHBLIX NCTOY-
HWKOB MHOpMaL MK NO NHANBMAYarNbHO 3a4aHHON nNpobneme 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.




Mpy ncnonb3oBaHMM ANCTAHLUMOHHBLIX 0Opa3oBaTENIbHbIX TEXHONOIMMIA U 3NEKTPOHHO-
ro oby4yeHus BbINOSHATL BCE yKazaHus npenogasartenen no padote Ha LMS-nnaTtdopme,
CBOEBPEMEHHO NOAKMN4YaTheCA K online-3aHsaTvaMm, cobniogatb pekoMeHgaunm no opraHu-
3aumm camocTosTeNbHOM paboThbl.

15. MNepeyeHb OCHOBHOM M [ONONHUTENbLHOW NUTepaTypbl, PeCYypCOB UHTEpPHEeT, He-

06xoaMMbIX ANA OCBOEHUA OUCLMUMNIUHbI (Crucok numepamypbl 0hOPMIISIemcsl 8 coomeemcm-
suu ¢ mpebosaHusmu FOCT u ucrnionb3yemcsi obwas ckgosHasi Hymepauusi 05151 ecex sudo8 UCMOYHUKOS)
a) OCHOBHas nuTepartypa:

Ne n/n

NcTouyHuK

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-
1759-9. — Tekcm : 3511eKmMpPOHHbIU // JlaHb : anekmpoHHO-bubiuomeyHasi cucmema. — URL:
https.//e.lanbook.com/book/211928

TpyxaH, A. A. ObbikHO8eHHbIe QughghepeHyuarnbHble ypasHeHUs1 U Memoodbl Ux peuieHusl. Psdbi.
AnemeHmb! 8apuayUOHHO20 ucHUceHus ; y4ebHoe nocobue 0rnisi sy3oe / A. A. TpyxaH, T. B.
OeopodHukoea. — 2-e u3d., cmep. — CaHkm-llemepbype : JlaHb, 2020. — 268 c. — ISBN 978-
5-8114-6421-0. — Tekcm : anekmpoHHbil // JlaHb : anekmpoHHO-6ubnuomeyHasi cucmema. —
URL: https://e.lanbook.com/book/147233

6) gononHWTenbHaa nuTeparypa:

Ne n/n MCTOYHMK

4 @ununnos A.®. CbopHuk 3aday no dughchepeHyuanbHbim ypasHeHUsIM / A.@. @ununnos .— 30
5-e .— Mocksea : Jlubpokom : URSS, 2013 .— 235 c.
Boposckux A.B. [JubgpepeHyuarnbHbie ypasHeHUs : y4ebHUK U rnpakmukym 05151 akademu4yecko2o
bakanaspuama : [0ns1 cmyd. 8y308, 0by4. 10 ecmecmeeHHOHayy. HarpaeneHusm] : e 2 4. / A.B.
Eoposckux, A.W. lNepoe .— Y. 1 .— 3-e u30., nepepab. u don. — Mockea : KOpatim, 2017.— 326
C.
Boposckux A.B. [JucbgbepeHuuarbHbie ypasHEHUS ;| y4EOHUK U npakmukym 05151 akaleMu4yecKo20

5 bakanaspuama : [0n1s1 cmyd. 8y308, 0by4. 10 ecmecmeeHHOHayy. HarpasneHusm] : 8 2 4. / A.B.
Boposckux, A.U. lNepos .— Y. 2 .— 3-e u3d., nepepab. u don. — Mocksa : KOpatim, 2017. — 274
C.

o

) MHPOPMAUMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypcehl (oduumanbHble pecypchbl MIHTEPHET)*:

Ne n/n Pecypc
1 BnekmpoHHbIU kamarnoe HayyHou 6ubnuomeku BopoHeEXCKo20 20cydapcmeeHHO20 yHUBEP-
cumema. — Pexxum docmyna: https:/lib.vsu.ru/
2 OEC JlaHb. Pexxum docmyna:. http.//www.e.lanbook.com
LucbgbeperyuanbHbie ypasHeHUss MOUAUC / J1.KO. KabaHyoea. — ObpaszoeamesibHbil Mop-
3 man «3nekmpoHHbIl yHugepcumem BI'Y». — Pexum docmyna:

https.://edu.vsu.ru/course/view.php?id=2007

16. MNepeyeHb y4yeOHO-MeTOANYECKOrO obecneyeHnsa Ansi CaMOCTOATENILHOW paboThbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rnocobus, 3adadyHuku, mMemodudecKkue yKa3aHusi Mo 6bIMOTHEHUI
npakmu4eckux (KOHMpPOIbHbIX), Kypcoebix pabom u dp.)

Ne n/n

MNcToYHMK

Benoycoea E.[1. QuppepeHyuarnbHblie ypasHeHUs1 [QnekmpoHHBbIlU pecypc] : MemoduyecKkue yKa-
3aHus 05151 8y308 : [0r19 cmyd. 2-20 Kypca crieyuanbHocmel "MexaHuka u Mamemamu4yeckoe Mo-
OenuposaHue" u "®yHOameHmanbHas uHghopmamuka u UHGhopMayUOHHbIe mexHooauu" ¢ha-
kynsmema NMM] / E.l'1. benoycosa, T.N. CmazuHa ; BOpoHeX. 20C. yH-m .— ONeKMpPOH. Mek-
cmoeble 0aH. — Boponex : Usdamenbckuli om BI'Y, 2019 .— Ce0b600HbIlU docmyn u3 uHmpa-
cemu BI'Y .— Tekcmosniti ghatin .— <URL:http:.//www.lib.vsu.ru/elib/texts/method/vsu/m19-
30.pdf>.

BnekmpoHHbIU kamanoe HayyHou 6ubnuomeku BopoHeEXCKo20 20cydapcmeeHHO20 yHUBEPCU-
mema. — Pexxum docmyna: http//www.lib.vsu.ru

Onewckesuy, A. A. [JugpghepeHyuarnbHbie ypagHeHUs1 8 husuke, buoghusuke u buonoauu : y4eb-
Hoe nocobue / A. A. Onewrkeesuy, O. A. KuwkuHosa, FO. J1. lopdeesa. — Mockea : MTABMub um.
K.U. CkpsibuHa, 2022. — 164 c. — Tekcm : 351eKMPOHHbIU // JlaHb ;| 351eKmpoHHO-bubiuomeyHas
cucmema. — URL: https.//e.lanbook.com/book/256550

lpakmuxym no OucyunnuHe «JughgpepeHyuanbHble ypagHeHuUs» : yyebHoe nocobue / A. [. Mu-
XuloH, B. [l. Mapmaes, C. C. Napmaesa, B. B. Yumumosa. — YnaH-Yds : BCI'YTY, 2022. — 152
c. — ISBN 978-5-907599-57-4. — Texkcm : aneKmpoHHbIU // laHb : 351eKmMpoHHO-bubiuomeyHas
cucmema. — URL: https://e.lanbook.com/book/333008




OndpdepeHunansHble ypasHeHus MOUAUC / J1.1H0. KabaHuoBa. — Ob6pa3zoeamenbHbil nopmari
5 «3nekmpoHHbIl yHueepcumem Bl'Y». — Pexum docmyna:
https.//edu.vsu.ru/course/view.php ?id=2007

17. O6pas3oBaTesnibHble TEeXHONOrnnU, UCnosibdyemMblie Npu peanusauum y4yebHom auc-
LUMNSIMHBbI, BKIKOYaA AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonoruu (OOT), anek-
TpoHHOe o6y4yeHue (J0), cmewaHHOe OOyYeHMe):

OucumnnuHa peanu3yeTca C NPUMMEHEHNEM 3NEKTPOHHOro 0By4yeHns U UCTaHLMOH-
HblX OOpas3oBaTeNibHbIX TEXHOMOrMn. [Ans opraHnsaumm 3aHATUA PEKOMEHAOBaH OHaWH-
Kypc «OuddepeHumnanbvHble ypasHeHns MOUAKCy», pasmelLeHHbIM Ha nnatgopme Jriek-
TpoHHOro yHmeepcuteta BI'Y (LMS moodle) https://edu.vsu.ru/course/view.php?id=2007, a
Takxe VIHTepHeT-pecypchl, NpuBeaeHHbIe B N.158.

18. MaTepnanbHO-TeXHU4YECKOe obecnevyeHne QUCLUUMIINHDbI:

YyebHas ayantopus ons npoBedeHuns Nekumin, NpakTUYecKnx 3aHaTUi: cneumanmanpoBaHHas mebenb, gocka
(mMapkepHas nnu menosas).

Y4yebHas ayauMTopust Ans OpraHn3aummn camocTosTeNbHON paboTbl, NPOBEAEHMS TEKyLLEN U NPOMEXYTOYHON
aTTecTtauun: cneumanuanpoBaHHast Mebenb, gocka (MapkepHas unu mMenosasi), MepCcoHanbHble KOMMbIOTEPHI
B KonmyectBe, obecrnedvBalolleM BO3MOXHOCTb MHAMBMAYanbHOW paboTbl, KOMMbHOTEpP npenogasaTens,
MyrnbTUMeaniiHoe obopyaoBaHMe (MPOEKTOP, 3KpaH), A4ONyCKaeTcs UCMNofb3oBaHME nepeHocHoro obopynoea-
HUS.

IMporpammHoe obGecneveHune:

OC Windows 8 (10), nHtepHeT-6pay3sep (Google Chrome, Mozilla Firefox), ¢ BO3MOXHOCTbIO NOAKIIOYEHUS K
cetn «MHTepHeT» n nnatgopme INekTpoHHoro yHueepcuteta BIY (LMS moodle), O Adobe Reader, naket
CTaHOapTHbIX OPUCHBIX NpunoxeHnn ona paboTel ¢ gokymeHTamu (MS Office, Mon Oduc, Libre Office).

19. OueHo4HbIe cpeaAcTBa ANsA NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTaLun

Mopsaok OLEeHKM 0CBOEHMS oby4YatoLmmmncs y4ebHoro matepuana onpegensieTcs
coaepkaHMeM crneayoLwmnx pasgenos ANCUMNIUHDBIL

NHavkaTtop(bl)
[OCTUXEHUS OueHouHbIe cpeacTBa
KoMMneTeHummn

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

Pasgen 1. OnemeHTapHas
TEopust UHTErpUpPOBaHMS
anddpepeHumanbHbIX
ypaBHEHUIN NepBoro no-
psaka

Pasgen 2. KauectBeHHad OrlK-1.1 Cobeced
1. | Teopua 1Y OlMK-1 OMNK-1.2 o0becedosaHusi 1o memam, KOHMPOJib-

. Hasi 1, KoHmposibHas 2
Paspen 3. IllnHenHble P

audpepeHymanbHbie
ypaBHEHUsI N-ro nopsiaka
Pasgen 4. JInHenHble
cucTeMbl

Pasgen 5. YcTon4mBoCTb

MpomexyToyHas aTtTecTauus lMepeyeHb gonpocos
chopma KOHTPOnS - 3K3aMeH CM. HUXe.

20 TunoBble OLEHOYHbIE cpeaAcTBa U MeTOoAMYECKUEe MaTepuanbl, onpegenswolme
npoueaypbl OLleHUBaHUA

20.1 TeKywWwMn KOHTPOSb yCneBaeMocTun

KoHTporb ycneBaeMocTy Mo AUCLUMNITMHE OCYLLECTBSIETCS C NOMOLLbIO CreayrLLnX oLe-
HOYHbIX CPeaCTB:

M. 1: NepevyeHbL BOoNpocoB Ans cobecenoBaHna no aucumnnuHe «AuddepeHumanbHble




ypaBHEeHUs»

Paspgen 1. 9nemeHTapHas Teopus uHTerpyupoBaHus auddepeHumanbHbIX ypaBHEeHUM nepBo-

ro nopsiaka

[aTb onpegeneHune o6bIKHOBEHHOTO AnddepeHLmManbHOro ypaBHEHMS.

Kakue ewé anddepeHumanbHble ypaBHEHNS, KPOME OObIKHOBEHHOIO, Bbl 3HaeTe?

UTo Takoe oMddepeHumanbHoe ypaBHeHWe, pa3pelléHHoe OTHOCUTESNbHO CTapLuen npons-

BOOHON?

UTo Takoe nopsaaok auddepeHumnansHoro ypaBHeHna?

[aTb onpeaeneHune peleHns anddepeHUnansHOro ypaBsHeHus.

[aTb onpegeneHne nHTerpansHOW KPpUBOWN.

UTo Takoe none HanpaBneHnn?

B 4ém 3akntoyaeTca reomeTpuyeckuin cmbicn anddepeHumansHoOro ypasHeH1s nepBoro no-

psaka?

9. [aTtb onpegeneHne NUHenHoro auddgepeHunanbHOro ypaBHeHNe NepBoro nopsigka.

10. YTto Takoe 0 gHOPOAHOE NIMHENHOE ypaBHEHNE?

11. Kakoe ypaBHeHWe Ha3blBaeTCs HEOAHOPOAHbLIM NIMHENHBIM ypaBHEHNEM?

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

13. MpuBecTu meTo pelleHns anddepeHLmnansHOro ypaBsHeH s ¢ pasgensaiowumMmca nepe-
MEHHbIMW.

14. CchopmynmpoBaTb 3agadvy Kowwn onst ypaBHEHMS C pasgensiowmnMmcs nepeMeHHbIMIN.

15. JanTe onpegeneHve ypaBHeHUs B NONHbIX AnddepeHumanax.

16. JaTb onpeaeneHune pelleHnst ypaBHEHUs B NONHbIX AuddepeHumanax.

17. 470 Takoe MHTErpmpyoLWnin MHOXUTENB?

18. BbIBECTU YpaBHEHWNE AN HAXOXAEHUS UHTErpUPYHOLLErO MHOXUTENS.

19. BbinucaTtb ypaBHEHMWSA OS5 UHTErPUPYIOLLLErO MHOXMUTENS, 3aBUCALLErO OT X; TOSNbKO OT Y.

wN =

N oA

Paspen 2. KauecTtBeHHas Teopua 1Y

1. CdpopmynupoBaTb 1 AokasaTb TEOPEMY CYLLECTBOBaHUA U €4UHCTBEHHOCTM pelleHuns 3ada-
4yn Kowwm onsa nMHenHoro ypaBHeHUs nepsoro nopsgka. [lloyemy aTy Teopemy HasbiBatoT
rno6ansHoOn?

2. TpuBecTtu Nnpumep He eOUHCTBEHHOCTM pelueHuns 3agayn Koww gns audpdepeHumanbsHoro
ypaBHEHWs C pa3gensiowmMmmncsa nepeMeHHbIMN.

Pazpen 3. JluHenHble gudcpepeHumanbHbIe ypaBHeHUs1 N-ro nopsaka

1. [OaTb onpegeneHne NMHENHOro 0 AHOPOAHOro AnddepeHunansHOro ypaBHEHNS N-ro nopsa-
Ka C NOCTOSIHHbIMKU KO3(hhnumeHTamum.

2. CdopmynupoBaTb 3agavy Kowwn onst IMHEMHOro 0gHOPOAHOro andpdepeHumnansHOro ypas-
HEHWs N-ro NOpsiAKa C NOCTOSAHHbLIMU KO3hdMLMeHTaMm

3. BanucaTb NUHenHoe ogHopoaHoe anddepeHumnanbHoe ypaBHeEHME N-ro nopsgka ¢ NocTo-
SAHHbIMU KO3 hULMeHTaMm B onepaTopHOn hopme.

4. YT0 Takoe xapaKkTepuctuyeckoe ypaBHeHue?

5. CdopmynupoBaTb Teopemy 06 06LLEM peLLeHnn B Criydae NPOCTbIX KOPHEW XapakTepucTu-
4YeCKOro ypaBHeHMs.

6. CdopmynmpoBaTb Teopemy 06 obLLeM BELLECTBEHHOM PeLIEHNN JIMHENHOrO OOHOPOAHOIO
anddepeHUnanbHOro ypaBHEHNS C MOCTOSAHHBIMY BELLLECTBEHHBIMU KO3 DULIMEHTAMMU.

7. CdopmynupoBaTtb 1 gokasaTb Teopemy 06 obLiem peLleHnn B criydae KpaTHbIX KOPHEN Xa-
PaKTEPUCTUYECKOrO YpaBHEHUS.

8. [aTb onpegeneHne HEOQHOPOAHOrO NMIMHENHOro AnddepeHLManbHOro ypaBHEHMS C NOCTO-
SHHbIMW KO3 PULMeHTamum.

9. [aTb onpegeneHve KBasMMHOro4neHa.

10. MNokasaTb, 4TO 06Llee peLleHne HeogHOPOAHOrO JIMHENHOrO YpaBHEHUST €CTb CyMMa obLero
peLLeHnsa OAHOPOLHOMO NMIMHENHOIO ypaBHEHUSA N YAaCTHOMO peLleHns HEOAHOPOAHOrO ypaB-
HEeHWs.

11. CchopmynmpoBaTb TEOPEMY O BMAE YACTHOrO PELLEHUs B Criyvae, korga npasas 4yacTb - KBa-
3MMHOTOYSIEH.

12. OnucaTb MeToA KOMMIIEKCHbIX aMNNnTya ANs peLeHns NMHenHbIX auddepeHumnanbHbIX
ypaBHEHMUI C BeLLEeCTBEHHbIMU KO3dhMLIMEHTaMN.



13. Yto Takoe siBneHue pesoHaHca? [latb MaTtemaTU4ecKoe onpedeneHme pe3oHaHca.
14. NaTb onpegeneHne ypaBHeHnsa dunepa.
15. C nomoLLbto Kakow 3aMeHbl ypaBHEHME Jrnepa CBOAUTCS K YPaBHEHMIO C MOCTOAHHBIMU KO-
adppuuneHTamm?
16. CchopmynupoBaTb KpaeByto 3agady Ansi IMHENHOro AuddepeHLmanbHOro ypaBHeH s 2-ro
nopsigka.
17. atb onpeaenenune yHkuumn MpuHa n chopmynmpoBaTb €€ CBONCTBA.
18. ChopmynumpynTe n gokaxuTte KpUTepuin paspeLummocT HEO4HOPOAHOM KpaeBon 3agaumn ons
ypaBHEHUs 2-ro Nopsiaka.
Pasgen 4. JluHenHble cuctembl
1. [HaTb onpegenexHune nMHENHON HOPManbHOW OAHOPOAHON CUCTEMbI C MOCTOSIHHLIMU KO3M-
duumeHTamu.
2. CdpopmynupoBaTb 1 fokasatb TeopeMy 06 obLiem pelleHmm B cryyae npocTbiX COGCTBEH-
HbIX 3HA4YEeHUNN.
3. CdopmynupoBaTtb 1 JokasaTb TeopemMy 06 06Lem pelleHnn B cnyvae KpaTHbIX COOCTBEH-
HbIX 3HAYEHUIA.
Hatb onpegenenne ®CP nuHerHon cnctemol
[aTb onpegeneHne onpegenutena BpoHcKoro ansa nMHeEnHon cuctemsl andgepeHumnans-
HbIX YpaBHEHUN.
CdopmynuposaTtb 1 gokasaTb popmyny Jlnysunns.
[aTb onpegeneHve pyHaameHTanbHOW MaTpuULbl.
CdhopmynupoBaTb 1 fokasaTb CBOWCTBA hyHOAMEHTANbHON MaTpuLbl.
CdopmynupoBaTb 1 foKasaTb TeOpeMy O pelleHumn 3agaym Kown ansa nmHenHon HeoaHo-
poaHon cuctemsl audepeHumanbHbIX YpaBHEHU.
Paspgen 5. YctonuuBocTb
1. [OaTb onpeaeneHne yCTOM4MBOCTM MPOU3BOSILHOMO peLleHns 3agaym Ko,
2. [eomeTpuyeckasi TpakToBKa MOHATUSA YCTOMUYMBOCTM.
3. [aTtb onpegeneHne acuUMNTOTUYECKON YCTOMYMBOCTM NMPOM3BOSIbHOMO peLleHmns 3agaym Ko-
LK.
4. [aTtb onpegeneHne yCTOMYMBOCTU HYNEBOMO peLLEeHMS.
5. [aTb onpegeneHne acMMNTOTUYECKON YCTONYNMBOCTU HYNEBOMO PELLEHMS.
6. CdopmynunpoBaTb CneKTpanbHbIA NPU3HAK YCTOMYNBOCTM IMHENHOW CUCTEMbI C MOCTOSIHHOW
MaTpuLen.
7. CdopmynupoBaTtb CleKTpanbHbIN NPU3HAK aCUMNTOTUYECKOWN YCTOMUYMBOCTM IMHENHOW CUC-
TEMbI C MOCTOSAHHOW MaTpuuen.
8. CdopmynunpoBaTb CneKTparnbHbIA NPU3HAK YCTOMYNBOCTM IMHENHOW CUCTEMbI C MOCTOSIHHOW
MaTpuLen.
9. CdopmynupoBaTtb CNeKTpanbHbIN NPU3HAK HEYCTONYNBOCTU JIMHENHOW CUCTEMbI C MOCTOSAH-
HOW MaTpuLen.
10. CchopmynupoBaTtb kputepuin Payca-l'ypsuua.
11. CcopmynmpoBaTb Teopemy JlsnyHoBa 06 nccrnegoBaHmum No NeEPBOMY NPUBNMKEHMIO NOMO-
XEeHUN paBHOBECUSA HENMUHENHOWN CUCTEMbI AndddepeHUnarnbHbIX YpaBHEHUN.
12. Mpwn Kaknx 3Ha4eHNsIX COBCTBEHHbIX 3HAYEHUI NMMHENHAA CUCTEMA C NOCTOSTHHON MaTpuLen
nmeet ocobyto TOUKy y3en?
13. HapucoBaTtb ¢a3oBbIi MOPTPET TUNA y3en.
14. Tpn Kaknx 3Ha4eHNsIX COBCTBEHHbIX 3HAYEHUI NMMHENHAA CUCTEMA C NOCTOSTHHON MaTpuLen
nmeet ocobyto TOUKY OKyC?
15. HapucoBatb dhasoBbli NopTpeT Tuna okyc.
16. MNpwn Kaknx 3Ha4eHNsIX COBCTBEHHbIX 3HAYEHUI NMMHENHAA CUCTEMA C NOCTOSTHHON MaTpuLen
nmeet ocobyto ToUKy cegno?
17. HapucoBaTtb ¢has3oBbli MOPTPET TUNa Ceano.
18. lNpun Kaknx 3Ha4YeHNAX COOCTBEHHbIX 3HAYEHUIN NIMHENHAsA CUCTEMA C MOCTOAHHOMN MaTpULEN
nmeeTt 0cobyto TOUKY LEHTP?
19. HapucoBaTtb ¢ha3oBbIi MOPTPET TUNA LEHTP.

ok

© N>

OniucaHue mexHonoauu nposedeHusi



CpencTBo KOHTPOIS, OpraHM3oBaHHOE Kak crneunanbHas 6ecena npenogasatens ¢ odyyarowmmcs
Ha TeMbl, CBA3aHHbIE C N3y4aeMOWN OUCLMMIIMHON, N paCCYUTAHHOE Ha BbIICHEHNE 06beMa 3HaHWI
obyyvatoLerocst No onpegeneHHomy pasgeny, teme, npoéneme v T1.n.

TpebosaHusi K 8bInonHeHuUo 3adaHuli (Unu WKasbl U Kpumepuu OUeHU8aHUsl)

OueHka «5» (OTNMYHO) BLICTABNSAETCS, ecnv 00y4aloLLnNACca NokasbiBaeT BCECTOPOHHME 1 rny6o-
KMe 3HaHWs NPOrpaMMHOro Matepuana, 3HaHMe OCHOBHOM W JOMNOMHUTENbHOW NuTepaTypbl; nocne-
AO0BaTeNbHO M YETKO OTBEYAET Ha BONPOChI BuneTta n 4ONONHUTENbHbIE BONPOCHI; YBEPEHHO OPUEH-
TMpyeTcs B NPOBMEMHbIX CUTYaUmsaX; AEMOHCTPUPYET CNOCOBHOCTL NPUMEHATL TeopeTuyeckne
3HaHWS ANg aHanu3a nNpakTUYecknux cuTyauun, genatb npaBurbHbIe BbIBOAbI, MPOSBNAET TBOpYe-
CKne cnocoBHOCTU B NOHMMAHWK, U3NTOXKEHUN N NCNOMB30BaHMN NPOrpaMMHOro Matepuana; nog-
TBEpXXOAeT NosIHoe OCBOEHME KOMMNETEHUUI, NpesyCMOTPEHHbIX NPOrPaMMON.

OueHka «4» (XxopoLlo) BbICTaBNASETCA, €Criv 0by4atoLWmMnca NokasbiBaeT NOMHOE 3HaHWE Npo-
rPamMMHOro Mmatepuarna, OCHOBHOMW M OOMNONHUTENbHOW NUTepaTypbl; AAeT NOSIHble OTBETbI HA TEO-
peTnyecKkne BonpocChl, 4OMYCKas HEKOTOPbIE HETOYHOCTU; MPaBUNbHO NPUMEHSIET TEOPETMUYECKME
MOMNOXeHUS K OLeHKe MPaKTUYeCKnX CUTyauun; eMOHCTpUpyeT XOPOLLUN YpOBEHb OCBOEHUS MaTe-
pvana v B Lenom NnogTBepXXaaeT 0CBOeHME KOMMNETEHUUIN, NpeayCMOTPEHHbIX NPOrpaMMONn.
OueHka «3» (yaoBneTBOpUTENIbHO) BbICTABSAETCH, ecriv 00y4vaoLLnncs nokasblBaeT 3HAHWE OC-
HOBHOro matepuana B o6beme, Heob6xoaMMOM ANg NpeacTosien NpodeccnoHanbHon AeaTenbHO-
CTUW; NPV OTBETE Ha BOMPOCHI He AoMycKaeT rpydbIxX OWMBOOK, HO UCMbITbIBAET 3aTPyAHEHUS B nNocre-
AO0BaTENbHOCTU UX U3NOXKEHUS; HE B MOMHOM Mepe 4eMOHCTPUPYET CNOCOBHOCTb NPUMEHSITL TEO-
peTuyecKne 3HaHusa ansa aHanuaa npakTU4ecknux cuTyaummn, NoaTBEPKAAET OCBOEHMNE KOMMNETEHLMN,
npeayCMOTPEHHbIX MPOrpaMMon Ha MUHUMAanbHO JONYCTUMMOM YPOBHE.

OueHkKa «2» (HeyAOBNeTBOPUTENbHO) BbICTABNSETCS, €CN 00yYaloLWNNCS MMEET CYLLECTBEHHbIE
npobenbl B 3HaHUAX OCHOBHOIO y4ebHOro Mmatepmana no pasgeny; He cnocobeH aprymeHTMpoBaHHO
1 nocnegoBaTernibHO ero nanaratb, 4oNycKaeT rpyoble owmnbKn B OTBETaX, HENPaBUITbHO OTBEYaeT
Ha 3agaBaeMble npenogasaTenemM BOMpPOCh! UNK 3aTpyAHSETCS C OTBETOM; He NOATBepXaaeT Oc-
BOEHMEe KOMNEeTeHUNIN, NpeayCMOTPEHHbIX NPOrpamMmMon.

M. 2. KonTponbHasa paboTta Ne1(npumep BapuaHTa)

KourponsHo-uamepurenbHbiii MaTepuan Nel

Pemnre nudpepeninansusie ypaBHeHus:
Loy —y=ytg(¥);

2. zy' — 222 fy = dy;

3. (sinzx + y)dy + (ycosx — z?)dz = 0.

2x

. i 5 e i LY ! " ! : 3 Suiglels
4. Pemmrs andepenuuaibhoe ypasHenue y° —y — 2y = S5 MeTo/loM Ba-
PHALIMH IPOU3BOILHBIX OCTOSHHBIX.
5. Pemmnrh gudpdepennpaibioe ypapuenune y' + 2y — y = 8cosx MeTOLOM
HeollpeJe/IeHHbIX KoahpuieHToB.
6. Cocrasuth dyukunio Ipuna s kpaesoii sagaun y"—y = f(x); y(1) =0,
y(x) orpannvieHo npu r — +0o0.

KoHTponbHasa paboTa Ne2 (npumep BapuaHTa)




KonrpoabHo-uaMepuTeabHbiii MaTepuan Nel

1. Pemunrsb .lIIlll'f'I"III_"g."H'J HeQJHOPOJAHY KD CHCTeMY

T =4y,
)= —x+ 1/ cost.

2. E'If.'f.';l'f.",.'l'f.JHH'l'b Hi _‘-.'{'."l'l'.}fl‘lllliﬁf?'l'b L HHEePBOMY llIHlaJII}'KL‘HIIIU BCE NOJIOMEHHNHA
PaBHOBECHS

T =2y++/1—3y—sinx
§y = —sine

3. lel KAKHX 3HAYCHHHAN NapaMeTpoB o M 3 acHMITOTHYECKU _‘-.'l"'l‘UfI‘lIII-IU
HYJIeBOEe pelleHne YpaBHeHHH

gy + 2y + 4" + ay’ + By = 0.

4. Oupejesnts xapakrep ocodoil TOUKH U HCC/Ie/0BATE N0Be/ieHne (Da30BbIX
TpaeKTopuii

T =—2y

Yy =3x + 4y

OnucaHue mexHosioauu npogedeHus:

CpeacTBo NPOBEPKN YMEHUIN NPUMEHSTD NOSTyYEHHbIE 3HAHWA NS peLeHna 3a4ad onpeaeneH-
HOro T!MNa no AUCLMUMINHE.

KoHTponbHasa paboTa NpoBOAUTCSA Ha 3aHATUM OQHOBPEMEHHO BO BCeln ydebHON rpynne B BUAE
nncbMeHHon paboTtbl. OrpaHnyeHne no sBpemeHn— 1 yac 35 MUHYT.

Tpe6OGaHUFI K 8bIrofHeHUto 3adaHull (UI'IU WwKaribl U Kpumepuu OL{GHUG&HUFI)

OTnNNYHO O6yuatowuncs BepHO peLuns He MeHee 4 3agaHui.
Mpun aTOM 0AHO 3adaHMe MOXET ObITb PELUEHO He-
BEPHO M3-3a BbIYMCIUTENBHON OLUNOKK

Xopowlo BepHo pelueHo 4 3agaHusa u gonylleHHas owwmodka
He ABNnseTcs apupMeTNYECKONn.
YaoBneTBopuTENbHO O6yuatowumncsa BepHo pewunn 3 3aganus. NMpu atom

O[HO 3afjaHne MOXeT ObITb peLeHo HEBEPHO U3-3a
BbIYUCITUTENBHOW OLLNOKMN

Heyﬂ'OBJ'IeTBOpl/ITeJ'IbHO npaBuUIibHO BbINOJIHEHO MEeHee 3 3agaHun

20.2 NMpomexyToyHasa aTrectauusi

MpomexyToyHas aTTecTaums No AUCUUMNMHE OCYLLECTBMSETCS C MOMOLLbIO CreayoLWwmnx
OLEHOYHbIX CPeacTB:

CobecedosaHue o s3KkzameHayuoHHbIM bunemam

MepeyeHb BOMPOCOB K 3K3aMeHYy.
1. OCHOBHble NOHATUA (ANd. ypaBHEHME, pelleHne aud. ypaBHeHus, obLiee pelleHne, obLmi
WHTerpan).
2. TeomeTpuyeckoe npeacraBneHne ckanspHoro Aud. ypaBHeHUs
3. YpaBHeHuWs C pa3gensaiowmMmncs nepeMeHHbIMMN.
4. OpHopogHble YpaBHEHMS.
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15.

16.
17.

18.
19.
20.
21.

22.
23.

24

26.
27.

28.
29.
30.

31

38.

39.

40.
41.

42.

43.

44,

JInHenHble 0gHOPOAHbIE YPaBHEHMUS.

JInHeHble HeoaHOpPOAHbIE YpaBHeHNUS. Dopmyna Ans pelweHna 3agadm Kowww.
YpaBHeHue bepHynnu.

YpaBHeHue Pukkatu.

YpaBHeHMs B NONHbIX anddepeHunanax, obmm nHterparn.

. Kputepun onga ypasHeHuin B NonHbIX aAnddepeHumnanax.

. Ycnoswue Jlmnwumua.

. Teopema cyLiecTBoBaHUA 1 eAnHCTBEHHOCTM Kowu-Jlvnwuua.

. JInHenHble ogHOpPOAHbIe AnddepeHLmanbHble YpaBHEHUS N-ro NOpsiAKa ¢ MOCTOAHHBLIMU KO-

adpdumumeHTammn. MHOrouneH cMmBora p U ero CBOMCTBA.

. Teopema 06 o6LiemM peLeHnm NMMHENHOro 04HOPOAHOIo AnddepeHLManbHOro ypaBHeHUs n-

ro nopsigka ¢ NOCTOSAHHBIMK KO3 ULIMEHTaMM (Criydam NPOCTbIX KOPHEN).

Teopema 06 06Lem peleHnn TIMHENHOro 0g4HOPOAHOro AnddepeHLManbHOro ypaBHEHUS N-
ro nopsigka ¢ NOCTOSAHHbIMU KO3 dULMEHTaMM (Cnyyanm KpaTHbIX KOPHEN).

BblaeneHve BeLweCcTBEHHbIX PELUEHUA.

JInHenHble HeogHopoaHble AnddepeHUmnanbHble YpaBHEHNSA N-r0 NOPSAKA C NMOCTOSIHHBIMMU
KoahpuumeHTamm n npaBon YacTbio B BUAE KBA3UMHOIMO4YS1EHOB.

MpaBnno HaxXoOXAEHWSI YAaCTHOrO peLleHnsa B HEPE30HaHCHOM cryvae (6e3 gok-Ba).

MpaBnno HaxoOXAeHUsi YaCTHOro peLLeHns B pe3oHaHCHOM cryyae (6e3 aok-Ba).

MeTopn Bapmaunm Npon3BosibHbIX MOCTOSHHbIX.

JInHenHble anddepeHumnanbHble YpaBHEHUS N-ro Nopsgka ¢ nepeMeHHbIMU Ko duumeH-
Tamu.

JInHenHo HesaBucumble cnuctemol byHkumn. Onpeaenntens BpoHCKoro n ero cBoncTBa.
dyHOoameHTanbHasi cuctemMa peLleHun. Teopema o6 obLemM peLueHuu.

. Teopema o cywecTBoBaHUN hyHOAMEHTaNbHON CUCTEMbI PELLEHNNA.
25.

BoccTtaHoBneHve anddepeHuUmansHOro ypaBHeHNa No M3BeCTHOW byHAaMeHTarnbHON cuc-
TeMe peLLeHnN.

dopmyna OcTtporpagckoro-Jinysmnns

lMoHWXkeHne nopsagka NMMHENHOro OAHOPOAHOro AMddepeHUManbHOro ypaBHeHUsS N-ro no-
pagka.

KpaeBas 3agada ans nuHernHoro anddepeHumansHOro ypaBHeHs BTOPOro nopsiaka.
Teopema O BbIpaKeHUU peLleHns HeOQHOPOOHOW KpaeBov 3adaum Yyepes pyHKUuio MpuHa.
Cownctsa pyHkumm MprHa.

. TeopemMa 0 paspeLuMmMoCcTn HEOAHOPOAHOW KpaeBoWn 3aauu.
32.
33.
34.
35.
36.
37.

JInHenHas ogHopoAHasa cMctema 1 ee CBOUCTBA.

JInHeHas 3aBMCUMOCTb BEKTOPHbIX (DYHKUNA. PyHOAMEHTanbHag cuctema peLLeHu.
Onpegenutens BpoHckoro. ®opmyna Jlnysunns.

MaTtpuuHble guddepeHumanbHble ypaBHeHus. CBoicTBa hyHOaMeHTarnbHbIX MaTpu,.
dopmyna pelueHns 3agayuun Kowm ong nMHENHOro HEOAHOPOOHOMO YpaBHEHUS.

PelueHne nuHerHbIX 0QHOPOAHBIX CUCTEM C NOCTOSIHHbIMU KO3dbdmumeHTamm (cnyvyam npo-
CTbIX XapaKTepUCTUYECKNX Yncen).

PelieHne nuMHenHbiXx 0AHOPOAHBLIX CUCTEM C MOCTOSIHHBIMU KO3ddUUneHTamm (obwun cny-
Yyan).

OCHOBHbIE MOHATUS TEOPUN YCTONYMBOCTU (YCTOMYMBOCTb, aCUMNTOTUYECKAsH YCTOMYMBOCTD,
HEeYCTOMYMBOCTb).

YCTONYMBOCTb NIMHENHBIX CUCTEM C NepeMeHHbIMU KO3 pruneHTamu.

Heobxoanmoe 1 gocTatoyHOE YCroBME YCTOMYMBOCTU JIMHEWHBIX CUCTEM C MOCTOAHHbLIMM
MaTtpuuamu.

Heobxoanmoe 1 goctaTtovHoe ycrnoBMe acUMNTOTUYECKOW YCTOMYUBOCTU NIMHENHBIX CUCTEM
C NOCTOSIHHBbIMM MaTpULLaMMU.

dasoBas NSIOCKOCTb O4HOPOAHOWM FIMHENHOW cucTeMbl 2-ro nopsigka (ysen, ceano, ¢okyc,
LEHTP).

®dasoBas NI0CKOCTb OAHOPOAHON SIMHEMHOW CUCTEMbI 2-T0 MOPSAKa BbIPOXKAEHHbIE Cryvau.

MpuMepHbIN NepeyveHb NPaKTUYECKUX 3afaHUN

YpaBHeHUs nepBoOro nopsigka:

1.

PewwuTs ypaBHeHne tX = yt?2 —x? +x



PewnTs ypasHenne ¥ + 2tx = 2te~t

Pewnts ypasHenne (t° + tx?)dt + (t?2x + x3)dx =0
1

?
PeluuTb ypaBHenne X +xcost =cost, x(0) =1

6. PewwnTb ypaBHeHne tX + x = 2t, x(t) orpaHuueHo npu t — 0
YpaBHeHUs n-ro nopsaka

1. Pewnts 3apady Koum x"—2x'+3x =0, x(0)=1, x'(0)=3
Pewuts ypasHenne X + 8x"= 8t
PewnTs ypasHerne X + 2% +x = =2

PewnTs ypasHenne X + 10x + 25x = 4~
PewuTb ypasHenne X = — X = sint

6. Pewwutb ypaBHeHne X + 4x = sint

PelunTb ypaBHeHne tX + X = x2 Int, x(1) =

@ bk wbd

o R~ b

Cuctembl audcpepeHUmnanbHbIX ypaBHEHUN

Haritn obuiee pelueHne HeOQHOPOAHOW CUCTEMBI

] x'=x—|—2y
" |y =x — 5sint

) {Jx' =32y
p =2x—2t
5 {;c':x— 2y + et
Cly=x+4y+et
{x'=4x—5y+ 4t —1
y=x—2y+t
YcTtonumsocTb
MCCHeﬂ,OBaTb Ha yCTOlZ‘-IVlBOCTb no nepsomy |'|pl/|6l'|V|)KeHV||'O HyrneBoe peleHne Cﬂeﬂyl‘OLU,em
CUCTEMbI
1 {Jx' =—x+ 3y+x®siny
"y =—x—4y+1—cosy?
, {x' = —10x + 4e¥ — 4 cos y?
' y=2e"-2—y+x*
X =7x+2siny —y*
> ‘y'=§x2 —3y+e*—1
: 3 1.
. )X = —Jx+ 2sin2y— x3y
y =—y—2x+x*—y’

OniucaHue mexHonoauu nposedeHus 3K3amMmeHa

Kaxablii KOHTPOMbHO-U3MEPUTENBHbIVA MaTepuan cocTouT U3 ABYX GIoKoB. [MepBbiit U3 HUX coaep-
KUT

TEopeTMYECKNE BONPOCHI 13 NEPEYHS BOMPOCOB K MPOMEXYTOYHOW aTTectaumm, BTOPon —
npakTu4eckoe 3agaHve 13 NepeyHst NPakTUYecknx 3agaHun.



B cnyyae ycnewHoro npoxoxaeHnst obyyatoLmMMcs Bcex TeKyLMX aTTecTaumin, oH ocBoboxaa-
eTcs OT NPaKTMYEeCcKoro 3aaaHus BToporo Groka.

MpomexyToyHasi aTTecTauns NpoBOAUTCA OAHOBPEMEHHO BO BCEW y4yeOHOW rpynne B Buae
nMcbeMeHHon paboTbl. OrpaHuyeHne no BpemeHn— 1 yac 40 muHyT. MNocne NpoBepKM NMUCbMEHHbIX
pabot (0bbl4HO Yepe3 2 yaca), B 3apaHee OroBOPEHHOE BpPeMs OHsSl 9K3aMeHa CTyAeHTbl npurna-
LIAKTCA Ha ornalleHne pesynbTaTtos, Nokas paboT n yTouHeHus. C Temu cTygeHTamu, Ybm paboThbl
TpebyloT AononHuTensHoro obcyxaeHus, NPoBOAMTCA AononHuTenbHaa G6eceja no maTtepuanam
6uneTa n nporpamme Kypca.

TpebosaHus K 8binonHeHur 3adaHul, wkarbl U Kpumepuu oUeHU8aHuUs

Kputepun oueHuBaHua: [Ina oueHuBaHua pe3ynbTatoB paboTbl mcnonb3yerca 4-
GannbHas wana: «OTNMYHO», «XOPOLUOY», KYAOBNETBOPUTENBHO», «HEeyaoBNeTBoputensHoy». CooT-
HOLLEeHWe nokasaTtenemn, KpUTEPUEB U LIKanbl OLEeHNBaHUS pe3yrbTaToB 00yYeHus.

Tpe6oeaHu,q K 8bIrnonHeHuUto 3adaHud, wkarsbl u Kpumepuu ouyeHusaHus

Kputepun oueHuBaHusi: [Ins oueHMBaHUS pesynbTatoB paboTbl ucrnonb3yetcs 4-
GannbHas Wwarna: «OTNMYHO», «XOPOLLUOY», «YAOBMNEeTBOPUTENBHOY, «HEYA0BNeTBopuTEnbHOY. CoOoT-
HOLLIEHMe noKasaTeneun, KpUTePUEB U LLKanbl OLLEHNBAHMS pe3ynbTaToB 00y4YeHus.

OTnu4Ho JaHbl NpaBuUIbHbIE OTBETHI HA TEOPETUYECKNE BO-
NpOoChl U NPaBUMNLHO pellieHbl NpakTUYeckue 3agaHus
Xopouio npu o6LLemM BepHOM Xo[e AoKa3aTeNnbCTBa NMEeHTCs

oWwnBKM Npu goKasaTenbcTBax TEOPEM U (Mnn)
apudmeTuyeckme owmnbkM B 3agadax;

Y0BMNETBOPUTENLHO He NpVBeAeHbl 4oKa3aTeNbCTBa TEOPEM MPU 3HAHWUM
OCHOBHBIX OMNpeaerneHunii U yMeHun peLlaTb NpakTu-
yeckue 3agauu

HeynoeneTsopuTensHO CTyOeHT He 3HaeT OCHOBHbIX OMpeAeneHuin u He
BriageeT HaBblkaMu peLleHns NpPakTUYecknx 3agay

20.3 ®oHA oLEeHOYHbIX cpeacTB c(hopMMPOBAHHOCTU KOMMETEHLUUN CTYAEHTOB, pe-
KOMeHAyeMbIn ANA NpoBeAeHUs AnarHocTu4YecKux pabor

Bonpocki ¢ BapuaHTaMy1 OTBETOB
1. OGWMUM peLLueHMEM HeKOToporo AuddepeHUnanbHOro ypaBHEHUS ABRSieTCs (OYHKUMS

V= CJCE, Torga 4acTtHbIM peleHnem 3TOoro LI,VICbC*)epeHLWIaJ'IbHOFO YpaBHEHNA, yOOBIETBO-

psiolLiee HauansHomy ycrioeuio V(1) = 3, sensetca

a)y = 2x
6)y = cx?
B) V=X +¢
Ny = 3x3
py=x’
OTBeT: T)

2. YKaxuTe YyacTHoe pelueHne anddepeHumnanbHOro ypaBHeEHNs Jr:j_uI =1
a)y =In|x|+c¢

6)v=In |x +c|

B) Vv =In |x|

rny =ce*

Ay =2n |x|




&)y =In |x+1]

OtBerT: B)

3. YpaBrenne A2 — 24 + 1 = 0 sBnsetcs xapaKTepUCTUYECKUM ypaBHeHueM OuddepeH-
LIManbHOro ypaBHEeHs!

a) V' =2y +1=0,

6)V — 2y +y =0,

B) ¥y —2y =0,

r) JIF.U _ 2:}-"” _J-r — x

OtBeT: 6)

4. YCcTaHOBMTE COOTBETCTBME MEXAY NIMHENHBIM OOHOPOAHBIM AnddepeHLManbHbIM YpaBHEHNEM U
obLwmm pellueHnem

1.v"+2y"+y =0

2.y —=2y"=0

3.y —=2v=0

O6Lwwe pelueHmns

1. Voo =€ ¥(Cy +C5%)

2. Voo = C18INV 2x + c,c05v2x
3. Voo = €1+ Cr 0%

OTtBeT: 1-1, 2-3, 3-2
Bonpochbl ¢ KpaTKUM TEKCTOBbLIM OTBETOM

1. MNpyn KakoM 3HaYeHUN napameTpa n yHkuma ¥ = e’ (¢; + €5 X) aBnseTtca o6LwmMM peLleHnem

anddepeHumansHoro ypastenus ¥ — 6y’ + 9y = 0,
OTtBeT: 3

2. Mpn KaKkoM 3Ha4YeHUM napameTpa a ypasHeHuve A + ad = () sBnsieTcs xapaKTepUcTUYECKUM

ypaBHeHueM anddepeHumansHoro ypasHerns V' + 7y’ = 0.
OtBerT: 7

OnucaHue mexHosioauu npogedeHus:

TekyLlas aTTecTaunsi NPOBOAUTCSA Ha 3aHSATUM OQHOBPEMEHHO BO BCeW y4ebHOM rpynne B Buae
TecTa B 3NeKTPOHHON obpa3oBaTenbHON cpeae «ANeKTPOHHbIN yHuBepcuTeT BIY». bonbluasa vyacTtb
BOMPOCOB NPOBEPSETCA aBTOMaTU4eCKu, NPOBEPKM NpenogasaTerieM C pyYHbIM OLeHUBaHNEM Tpe-
OyIOT TONMbKO OTAENbHbIE BONPOChI, NpeAcTaBneHHble B hopme acce. OrpaHnyeHre no BpeMeHn Ha
Kaxayto nonbITky — 30 MUHYT

Kpumepuu u wkanbi oueHusaHus 3adaHuti @OC:

[nsa oueHMBaHWs BbINOMHEHWUS 3a4aHUIN Ucnonb3yeTca 6annbHas Wwkana:

1) 3akpbITble 3agaHns (TECTOBbIE C BapuaHTaMun OTBETOB, CPEOHUIN YPOBEHb CITOXKHOCTH) :
1 6ann — ykasaH BepHbIil OTBET;

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

2) OTKpbITblE 3a4aHWs (TECTOBbIE C KPATKMM TEKCTOBBIM OTBETOM, MOBbILUEHHbIN YPOBEHb
2 6anna — ykasaH BepHbI OTBET;

0 6annoB — ykasaH HEBEpPHbI OTBET (MOMHOCTBIO UMK YaCTUYHO HEBEPHbLIN).



