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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHbBI
B1.0.17__NunddepeHumnanbHble ypaBHEHUSA

Kod u HaumeHosaHue ducyurniuHbl 8 COOM8eMcmauU ¢ y4ebHbIM rraHoM

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUA NoAroToBku/cneynanbHOCTH:

02.03.03 Mamemamuyeckoe obecrieyeHue U adOMuHUcCmpuposaHue UHhopMayUOHHbIX
cucmem

2. Mpodunb nogroToBku/cneymnannsaumua:
lpoekmuposaHue u paspabomka UHGOOPMaUUOHHbLIX cUCMEM

3. KBanudmkauusa BbinyckHukKa: ____ bakanasp

4. ®opma oby4veHuna: ___ OyHas

5. Kachegpa, oTBevarowan 3a peanmsauuio AUCUUNIINHDbI:
Kaghedpa cucmemMHo20 aHanu3a u yrnpasseHusi
6. CoctaBuTenu nporpamMmmbl: KabaHuoBa Jlapnca KOpbeBHa, K.d0.-M.H.,

(®UO, yyeHass cmeneHb, y4eHoe 38aHUe)

noodnucsk, pacwugposka nodnucu

29.05.2023 T.

7. PekomeHgoBaHa: Hay4yHO-mMeTOOMYEeCKMM COBETOM (pakynbTeTa NpuknagHon matema-
TUKUN, UH(POpMATUKN U MexaHukn (npoTokor Ne7 ot 26.05.2023)

(HaumeHogaHue pekomeHOyouwel cmpykmypabl, 0ama, HOMep rnpPomokorna,

ommemku o npodieHUU 8HOCSMCS 8PYYHYH0)

8. YyebHbIN roa;: 2024/2025 CewmecTp(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. MecTto y4ye6HOM AucuunnuHbl B cTpykType OOI: QucumnnuHa oTHocutcs K 6a3oBo-
My umkny b1 obasatenbHasa yacte. OT cTyaeHToB TpebyeTcs 3HaHME NPOU3BOAHbLIX, YMe-
HWEe BbIMUCNATb ANIeMEHTapHbIE MHTEerpasnbl, 3HAKOMCTBO C OCHOBHbIMW MOSIOXXEHUAMMU K-
HenHoun anrebpbl. [JaHHaa gucumninHa sSiBRsieTCa NpeawecTBYOWEN ANS TakMX KypcoB Kak
MEeTOAbl ONTUMU3aLUN.

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 AucUUNIIMHbI B 3a4eTHbIX eauHMLax/yac.(s coomeemcmesuu ¢ y4ebHbIM MIaHOM)

—_4_/ 144 .
Popma NPOMEXYTOYHON aTTeCTaLNKn(3avem/sk3amer) _ AK3aMeH

13. TpypoemkocTb No BuAam y4yeb6Homn paboTbl

TpyaoemMKoCTb
Bupa y4e6Hoi paboTsl Bcero Mo cemecTpam
4 cemecTp Ne cemecTpa
AyauTopHble 3aHATUA 64 64
nekuum 32 32
B TOM yucrne: npakTuyeckme 32 32
nabopaTtopHble
CamocTosiTensHasa pabota 44 44
B TOM Yucne: Kkypcosas paboTa (NpoekT)
dopma NpomMeXyTOHHON aTTecTaLmm 36 36
(3k3ameH — __ yac.)
Utoro: 144 144

13.1. CopepxaHue QUCLUNNUHDI

n/n Peanusauusa pasgena
HaumeHoBaHuve pasgena ONCUMMIIVHBI C MOMO-
CopgepxaHve pasgena AUCLMNINHDI o
OUCLMNIINHBI LLIbIO OHManH-Kypca,
OYMK
1. llekuum
1.1. OnemeHTapHas Teopusa nH- | 1Y, 3apgaya Kowwn, obliee u vyactHoe pelue- OndbepeHymnansHblie

TerpupoBaHusa auddgepeH- | Hue. MNpumepbl MaTeMaTUYECKUX Mofaenen,
LmanbHbIX ypaBHeHUN nep- | onucbliBaemblx Y. YpaBHeHus ¢ pasgensio-
BOro nopska LLMMUCSA NepeMeHHbIMU, OAHOPOAHbIE YpaBHe-
HUA 1 NpuBOAALLMECS K HUM. JIHENHbIe ypaB-
HeHus, ypaBHeHnsa BepHynnu, ypaBHeHuWs B
NosiHbIX AnddpepeHuymanax

ypaBHeHusa_MOnANC

1.2. KauecTseHHas Teopusi 1Y Teopema cyLiecTBOBaHUA N €UHCTBEHHOCTU OndpdepeHumanbHble
ypaBHeHus_ MOnANC
1.3. Teopema 06 obuiem pelieHun ogHopogHoro | dunddepeHumanbHbie

ypaBHeHus. [locTpoeHne 4acTHOro peLleHus
HEO4HOPOAHOIO0 YpaBHEHWSI CO creuvanbHON
npasBon 4actblo. MeTog Bapuaumm npous-
BOMbHbLIX  MOCTOSIHHbIX.  ®PyHAaMeHTanbHas
cuctema pewenni (PCP), onpegenutenb
BpoHckoro. dopmyna Octporpagckoro-
JinyBunnga. Kpaeas 3agjaya ons nMHENHOrO
AudppepeHumansHOro BTOporo nopsiaka.

JInHenHble ypaBHEHUS n-ro
nopsigka

ypaBHeHuss_ MOnANC

1.4. . Teopema cyLLecTBOBaHUSA N €4UHCTBEHHOCTW..
JInHenHble cnuctembl ~ .
CaonctBa peweHnn. dyHgameHTanbHasi cuc-

OnddepeHumanbHbie
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

1.5.

Teopwus ycTon4mBocTH

OcHOBHble onpegeneHnst. YCTOMYMBOCTb -
HEeWHbIX CUCTEM. YCTOMYMBOCTb MO MEPBOMY
npnénmxkeHunto. Ocobble TOYKN

OnddepeHumanbHbie
ypaBHeHua_MOnANC

2. MpaKkTnyeckune 3aHATUA

2.1

OrnemMeHTapHble MeToAbI
WHTEerpnpoBaHus

YpaBHeHWs C pasgensiowmMmcs nepemMeHHbI-
Mu. OgHopoaHble ypaBHEHMS. JInHeHbIe
ypaBHeHUs, ypaBHeHUs bepHynnu, ypaBHeHus
B NOJIHbIX AndepeHumnanax

OndpdepeHumanbHble
ypaBHeHuss_ MOnANC

2.3

JInHenHble ypaBHEHUS N-ro
nopsigka

MoctpoeHne PCP B cnyyae npoCTbIX, KOM-
MINEKCHbIX, KpaTHbIX KOPHEW XapakTepucTude-
CKOro ypaBHeHusi. [MocTpoeHme yacTHoro pe-
LeHUs1 HEOAHOPOAHOro ypaBHEHMS CO creun-
anbHOW npaBoW 4acTbio. MeTon Bapuauuu
NPOM3BOSIbHbIX MOCTOSIHHLIX. JIMHENHbIE O0AHO-
poAHble ypaBHEHMS N-TO Mopsiika C nepemeH-
HbIMW KO3(hpumLmeHTamun. PyHkuua MpuHa

OndpdepeHumanbHble
ypaBHeHuss_ MOnANC

24

JIMHelHble cucTemsl

MoctpoeHne ®CP B cniyyae npocTbiX M KpaT-
HbIX KOpHen. [MocTpoeHne YacTHOro pelueHust
CUCTEMbl CO crneumanbHOM MpaBoOM YacTblo.
MeTog Bapuaumm Npon3BOsibHbIX NOCTOSHHbIX

OnddepeHumanbHbie
ypaBHeHusa_MOnANC

2.5

Teopuns yCTONYNBOCTU

YCTONYMBOCTb JIMHENHBIX CUCTEM. YCTONYU-
BOCTb MO rnepBomy npubnmkeHuto. Kputepui
Payca-l'ypBuuya. Ocobble TO4KM

OndpdepeHumanbHble
ypaBHeHuss_ MOnANC

13.2. Tembl (pa3aensbl) AUCLUUNNUHBI U BUAbI 3aHATUN

No Buapbl 3aHATUIA (KONMYECTBO YacoB)

n/ Haumerosanme Temol Jlek- MpakTnye- CamocTtosTensHas B

o (pasgena) gucumnnuHbl i ckve JlabopaTopHble paboTa cero
OnemeHTapHasi Teopus nHTer-

1 puvpoBaHusa anddepeHymarns- 4 8 0 10 29

HbIX YpaBHEHMWI NepBOro no-
psigka

2 KauecTtBeHHasa Teopusa Y 2 0 0 6 8

3 JInHenHble audpdepeHymnans- 9 8 0 10 27
Hble YpaBHEHUs n-ro nopsaka

4 JInHenHble cucTeMsbI 9 8 0 10 27

5 YCTOMYNBOCTb 8 8 0 8 24
Utoro: 32 32 0 44 108

14. MeToanyeckue ykazaHmsa Ans odyvaroLWmxcsa no 0CBOEHNIO ANCLUNIIUHbI
Tekywasa CPC HanpaBneHa Ha yrnybneHvne v 3akpenneHne 3HaHu CTyaeHTa, pas-
BUTME MPaKTUYECKUX YMEHUI U BKINIOYAET:
e paboTa C NeKUNOHHbIM MaTepmanom, MOUCK 1 0630p NUTepaTypbl U ANEKTPOHHBIX NCTOY-
HWKOB MHOpMaL MK NO NHANBMAYaArbHO 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.

Mpu ncnonb3oBaHUN OUCTaHLMOHHLIX 0Bpa3oBaTeNnbHbIX TEXHOMOMMI U 3NEKTPOHHO-

ro oby4eHunst BbINOMHATL BCE YKa3aHUA npenogasaTenen no pabore Ha LMS-nnatdopme,
CBOEBPEMEHHO MOAKNoYaTLCSA K online-3aHATMAM, cobnogaTb pekomeHaaunm no opraHun-
3auuMm camocToATeNbHOM paboThbl.



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

06xoaMMbIX ANA OCBOEHUA OUCLMUNIUHbI (Crucok numepamypbl 0hOPMIISIemcsl 8 coomeemcm-
suu ¢ mpebosaHusmu FOCT u ucrnionb3yemcsi obwas ckgosHasi Hymepauusi 0151 ecex sudo8 UCMOYHUKOS)
a) OCHOBHas nuTepartypa:

Ne n/n NcTouHunk

XKabko, A. . [JubghepeHyuarnbHbie ypagHeHUs U ycmouvusocms : y4ebHuk / A. I1. XKabko, E. [].
KomuHa, O. H. Yuxoea. — Cankm-llemepbype : laHb, 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: ons
asmopus. nosb3oeameried.

TpyxaH, A. A. ObbikHO8eHHbIe QughghepeHyuarnbHble ypasHeHUs1 U Memoodbl Ux peuieHusl. Psdbi.
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 obpauwjeHus: 11.06.2023). — Pexum docmyna:
Oriss asmopu3s. riofib3oeamersed.

0) fononHWTenbHasa nuTeparypa:

Ne n/n MCTOYHMK

4 @ununnos A.®. CbopHuk 3aday no dughchepeHyuanbHbim ypasHeHUsM / A.@. @ununnos .— 30
5-e .— Mocksa : Jlubpokom : URSS, 2013 .— 235 c.

Boposckux A.B. [JubgpepeHyuarnbHbie ypasHeHUs : y4ebHUK U rnpakmukym 0r1s1 akademu4yecko2o
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. [JubgbepeHuuaribHbie ypasHEHUS : yH4EOHUK U npakmukym 07151 akaleMu4yecKo20
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. — Mockea : KOpatm, 2017. — 274
C.

B) MH(pOopMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHble pecypchl (oduLnansHble pecypcbl UHTEPHET)™:

Ne n/n Pecypc

BnekmpoHHbIU kamarnoe HayyHou 6ubnuomeku BopoHEXCKo20 20cydapcmeeHHO20 yHUBEP-
cumema. — Pexxum docmyna: https:/lib.vsu.ru/

XKabko, A. I. JupgpepeHuyuanbHbie ypagHeHUs U ycmoutvusocms  y4ebHuk / A. I1. XKabko, E.
. Komuna, O. H. Yuxoea. — CaHkm-lNemepbype : JlaHb, 2022. — 320 c. — ISBN 978-5-8114-
1759-9. — Tekcm : 3n1eKmpOoHHbIU // [laHb : anekmpoHHo-bubiuomeyHasi cucmema. — URL:
https://e.lanbook.com/book/211928 — Pexum docmyna: Orid asmopus. rnosbzogamerned.
TpyxaH, A. A. ObbikHO8eHHbIe duchghepeHyuarnbHble ypasHeHUs U Memodbl Ux peuweHusi. Padbi.
AnemeHmbI 8apuayUOHHO20 ucyucieHus | y4ebHoe nocobue 0nis 8ysos / A. A. TpyxaH, T. B.

3 OzopodHukosa. — 2-e u3d., cmep. — CaHkm-llemepbype : JlaHb, 2020. — 268 c. — ISBN 978-
5-8114-6421-0. — Tekcm : anekmpoHHbIl // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. —
URL: https.//e.lanbook.com/book/147233 — Pexum docmyna: 8nsi aemopu3s. nosb3osamered.
LucbgbeperyuanbHbie ypasHeHUss MOUAUC / J1.KO. KabaHyoea. — ObpaszoeamesibHbil Mop-
marn «3neKkmpoHHbIU yHUsepcumem Bl'Y». — Pexum docmyna: https://edu.moodle.ru.

1

4

16. NMepeyeHb y4ebHO-MeTOAMNYECKOrO obecnevyeHns AN CaMOCTOATENIbHOW paboThbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rnocobusi, 3ada4yHuUKU, MemoOuYyecKUe yKaldaHUsl MO 6bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n NcTouHuK

Benoycoea E.[1. JuppepeHyuarnbHble ypasHeHUs1 [QreKmpOoHHBbIl pecypc] : MemooOudyecKue yKa-
3aHus1 0nst 8y308 : [0nsi cmyd. 2-20 Kypca crieyuanbHocmel "MexaHuka u Mamemamu4ecKoe Mo-
OenuposaHue" u "®yHOameHmarnbHas uHghopmamuka u UHGhopMayUOHHbIE mexHosioauu" ¢ha-

1 kynsmema NMM] / E.l'1. benoycosa, T.U. CmazuHa ; BOpoHeX. 20C. yH-m .— ONeKMpPOH. Mek-
cmoeble 0aH. — BopoHex : Usdamenbckuli om BI'Y, 2019 .— Ce0b600HbIlU docmyn u3 uHmpa-
cemu BI'Y .— Texkcmosniti ¢hatin .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-
30.pdf>.

2 3OnekmpoHHbIt kamanoe HayyHol 6ubnuomeku BopoHexcko2o eocydapcmeeHHo20 yHU8epcuU-
mema. — Pexxum docmyna: http//www.lib.vsu.ru

Onewckesuy, A. A. [JugphepeHyuarnbHbie ypasHeHUs1 8 hpusuke, buogusuke u buonoauu : y4eb-
Hoe nocobue / A. A. Onewrkesud, 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 (dama obpaweHusi: 11.06.2023). — Pe-




JKum @ocmyna: 0711 aesmopus. nosb3oeamersiel.

lMpakmukym no ducyunnuHe «JugpcbepeHyuansHbie ypasHeHUs » : y4ebHoe nocobue / A. . Mu-
XuloH, B. [l. Mapmaes, C. C. Napmaesa, B. B. Yumumosa. — YnaH-Yds : BCI'YTY, 2022. — 152
4 c. — ISBN 978-5-907599-57-4. — Texkcm : aneKmMpOHHbIL // JlaHb : 351eKMpPOoHHO-bubiuomeyHas
cucmema. — URL: https.//e.lanbook.com/book/333008 (dama obpaweHusi: 11.06.2023). — Pe-
XXum docmyna. 07151 aemopu3. nosib3ogameriel.

5 OnddepeHumansHblie ypaBHeHns_MOUAKC / J1.10. KabaHuosa. — O6pasoeamernbHbil nopmarn

«3nekmpoHHbIl yHusepcumem BI'Y». — Pexxum docmyna: https.//edu.moodle.ru.

17. Obpa3oBaTenbHble TEXHOMOMMU, UCNOSNb3yeMble Npu peanusauyum y4yebHon auc-
UUNMUHBbI, BKMOYasas AUCTaHUUOHHble oOpa3soBaTtenbHble TexHonoruum (OOT), anek-
TpoHHOe o6y4yeHue (30), cmewaHHOe OOyYeHue):

OucumnnuHa peanusyeTcsa ¢ NPUMEHEHNEM 3EKTPOHHOrO 0by4yeHus n OUCTaHLMOH-
HbIX OBGpasoBaTesfbHbIX TEXHOMOMMI. [Ana opraHnsauumn 3aHATUA PEeKOMEHOO0BaH OHIIanH-
Kypc «OuddepeHumnanscHble ypaBsHeHns MOUAKCy», pasameLLeHHbI Ha nnatgopme Onek-
TpoHHOro yHusepcuteta BlI'Y (LMS moodle), a Takke NHTepHeT-pecypchbl, NpuBeOEHHbIE
B n.158.

18. MaTepnanbHO-TeEXHUYECKOEe obecneyeHne AUCLUMNIIUHDbI:
AyauTtopun, nNo3BonsoLMe NPOBOAUTL NEKUMOHHbIE N NPaKTUYEeCKMe 3aHATUSA, OC-
HalleHHble y4ebHon mebenbio, JOCKOW MENOBOW.

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaumm

MopsaoK OLEHKN 0CBOEHMS oby4Yalowmnmmncs y4ebHoro matepuana onpegensercs
coep)XaHMeM crieayloLwmnx pasaenos ANCUMNIIVHBI

Ne HanmeHoBaHue pasgena KomneTeH- ViHpvkatop(bi)

OueHouyHble cpeacTBa
n/n ancumnnuHel (Mogyns) umns(un) Ig?/lc;g_?éi"mﬂm H PeA
Pasgen 1. OnemeHTapHas
TEopust UHTErpUpPOBaHMS
anddpepeHumanbHbIX
ypaBHEHUIN NepBoro no-
psiaka
Paspgen 2. KauectBeHHas OrlK-1.1
1. | Teopus Y OMNK-1 OMK-1.2 CobecedoeaHusi 1o memam, KOHMPO/1b-

. Hasi 1, KoHmposibHas 2
Pasgen 3. [luHenHbIEe p

audpepeHymanbHbie
YpaBHEHUS N-ro nopsigka
Paspen 4. llnHenHble
cucTeMbl

Paspgen 5. YctonuymBocTtb

MpomexyToyHas aTtTecTauus lMepeyeHb gonpocos
dhopma KOHTPONS - 3K3aMeH CM. HUXE.

20 TunoBble OLEHOYHbIE cpeaAcTBa U MeToAMYECKUEe MaTepuanbl, onpegenswowme
npoueaypbl OLeHUBaHUA

20.1 TeKywMin KOHTPOISb yCNeBaemMocCcTun

KOHTpOJ'Ib ycnesaemMocCTn no AncuuniinHe ocywecTtBndeTcd C NOMOLLbHO CreayrLuimnx oue-
HOYHbIX CpeacCTB:

M. 1: NepeyeHb BONpocoB Ans cobecenoBaHna no aucumnnuHe «AuddepeHumanbHble
ypaBHeHUs»

Pasgen 1. dnemeHTapHas Teopusi UHTErpupoBaHusa audcepeHuManbHbIX ypaBHEHMIA NepBo-
ro nopsigka



wN =

i A

13.

14.
15.
16.
17.
18.
19.

[aTb onpegeneHune o6bIKHOBEHHOTO AnddepeHLmManbHOro ypaBHEHMS.

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

UTo Takoe oMddepeHumanbHoe ypaBHeHWe, pa3pelléHHoe OTHOCUTESNbHO CTapLuen npons-
BOOHON?

UT0 Takoe nopagok anddepeHunanbHOro ypaBHeHNS?

[aTb onpeaeneHune pelleHns anddepeHUnansHOro ypasHeHuUs.

[aTb onpegeneHne nHTerpansHON KpUBOWN.

UTo Takoe none HanpaBneHnn?

B 4ém 3akntoyaeTca reomeTpuyeckun cmbicn anddepeHumansHoOro ypaBHeH1Us NepBoro no-
pagka?

[aTb onpegeneHne nMHenHoro anddepeHumanbLHOro ypaBHeHe nepsoro nopsiaka.

. Yto Takoe ogHOpogHOE NUHENHOE YpaBHEHME?
. Kakoe ypaBHeHVe Ha3biBaeTCa HEO4HOPOAHBIM NIMHENHBIM YPaBHEHMEM?
. Kak peluaetcsa nuHenHoe ypaBHeHWE NepBoOro nopsiaka?

OaTb onpegeneHue auddepeHLmanbHOro ypaBHeHUs ¢ pa3gensaiowmnmMnucs nepeMeHHbIMN.
MpuBecTn MeTon peLleHnsa anddepeHunanbHOro ypaBHeHUS ¢ pasgensowmMmncs nepe-
MEHHbIMW.

CdopmynuposaTtb 3agady Kowwmv ons ypaBHeHUS C pa3gensiowmMMmncs nepemMeHHbIMI.
Hante onpeneneHne ypaBHeHUs B NOSHbIX AnddepeHumanax.

[aTb onpegeneHne pelleHnst ypaBHEHUS B MOMHbIX AndpdrepeHunanax.

UTO Takoe MHTErpupytoLmMin MHOXUTENbL?

BbiBECTU ypaBHEHUE ONS HAXOXKOEHUS MHTErPUPYHOLLLErO MHOXUTENS.

BbinncaTb ypaBHEHUA ANS UHTErPUPYIOLLEro MHOXUTENS, 3aBUCALLLErO OT X; TONbKO OT Y.

Paspen 2. KauecTtBeHHas Teopua 1Y

1.

2.

CdopmynupoBaTb 1 fokasaTb TEOPEMY CYLLECTBOBAHUSA U €4MHCTBEHHOCTM peLLeHmns 3aaa-
4yn Ko ons nMHenHoro ypaBHeHMs nepBoro nopsigka. Novemy aTy Teopemy HasbiBatoT
rno6arnbHon?

MpuBeECTN NpMMeEp He eaUHCTBEHHOCTU pelleHns 3agaun Kowm ons guddepeHumanbHoro
YypaBHEHWs C pa3gensaioLmMMmncsa nepeMeHHbIMIN.

Pazpen 3. JluHenHble gudcpepeHumanbHbIe ypaBHeHUs1 N-ro nopsaka

1.

2.

11.

12.

13.

[aTtb onpegeneHne NMHENHOro 0gHOPOAHOro AnddepeHUmanbLHOro ypaBHEHUS N-ro nopsaa-
Ka C NOCTOSIHHbIMWU KO3(hhnumeHTamum.

CdopmynuposaTtb 3agady Kowm gnsg nMHeNnHoro ogHopoaHoro anddepeHumnansHoro ypas-
HEHWs N-ro NOpsiAKa C NOCTOSAHHbLIMU KO3hMLMeHTaMm

3anuncaTb NMHenHoe ogHopoaHoe anddepeHumnanbHoe ypaBHeEHME N-ro nopsaka ¢ NocTo-
SAHHbIMUW KO3 hULMeHTaMm B onepaTopHOn hopme.

UT0 Takoe xapakrepuctuieckoe ypaBHeHue?

CdopmynuposaTtb TeopeMy 06 06LLEM pELLEHMM B Cryvae NPOCTbIX KOPHEN XapaKTepucTu-
4YeCKOro ypaBHeHMS.

CdopmynuposaTb Teopemy 06 o6LleM BELWECTBEHHOM peLUEHUM JIMHENHOrO O4HOPOAHOrO
anddepeHunanbHOro ypaBHEHNS C MOCTOSAHHBIMY BELLLECTBEHHBIMU KO3 DULIMEHTAMM.
CdopmynuposaTth 1 gokasaTb Teopemy 00 obLLEM peLleHnn B Cryydae KpaTHbIX KOpHENn xa-
PaKTEPUCTUYECKOrO YPaBHEHUS.

[aTtb onpegeneHne HEOAHOPOAHOrO NIMHENHOro AndpepeHunanbHOro ypaBHEHUS C NOCTO-
SHHbIMW KO3 PULmMeHTamum.

[aTtb onpegeneHne KBasuMHOro4reHa.

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

peLLeHnsa OAHOPOAHOMO NMMHENHOro ypaBHEHUS N YAaCTHOMO peLleHnUs HeOAHOPOAHOro ypaB-
HEeHWs.

CdopmynupoBaTb TeOpeMy O BUAE YAaCTHOTO peLleHUs B Criydae, Korga npaeas 4yacTb - KBa-
3MMHOTOYNEH.

OnucaTb MeTo4 KOMMNNEKCHbIX aMnAnTya AN peweHns NMHenHbIX anddepeHumanbHbIX
ypaBHEHUI C BeLLEeCTBEHHbIMU KO3dhrLIMEHTaMH.

YT0 Takoe aABnNeHne pe3oHaHca? [aTb MaTemMaTu4eckoe onpeaerneHne pe3oHaHca.

14. JaTb onpeaeneHne ypaBHeHUs Jdunepa.

15.

C nomoLLbo Kakon 3aMeHbl ypaBHEHWE Drinepa CBOAUTCA K YPaBHEHMIO C MOCTOAHHBIMU KO-
achmumeHTamn?



16. CdhopmynmpoBaTb KpaeByto 3agavy onst niMHenHoro anddepeHumnanbHOro ypaBHeHUs 2-ro
nopsaaka.
17. 0atb onpegeneHune yHkuumn MpuHa n chopmMmynmpoBaTb €€ CBONCTBA.
18. ChopmynmpynTe n gokaxuTte KpUTepuin paspeLummocT HEO4HOPOAHOM KpaeBon 3agaun ons
ypaBHEHWs 2-r0 Nopsiaka.
Paszpen 4. JIuHenHbIe cucTeMsbl
1. [HaTb onpegeneHune nMHENHON HOPManbHOW OAHOPOAHON CUCTEMbI C MOCTOSIHHLIMU KO3M-
dmuneHTamu.
2. CdpopmynupoBaTb 1 fokasatb TeopeMy 06 obLiem pelleHmm B cryyae npocTbiX COGCTBEH-
HbIX 3HA4YEeHUNN.
3. CdopmynuposaTtb 1 gokasaTb Teopemy 06 obLiem peLleHnn B criydyae KpaTHbIX COOCTBEH-
HbIX 3HAYEHUIA.
Hatb onpeaenenne ®CP nuHelHoM cnuctemsl
[aTb onpegeneHne onpegenutena BpoHCcKoro ansa nMHeEnHon cuctemsl andgepeHumnarns-
HbIX YpaBHEHUN.
CdhopmynupoBaTb 1 gokasatb popmyny Jlnysunns.
[aTb onpegeneHve pyHaameHTanbHOW MaTpuLbl.
CdopmynuposaTth 1 goKa3aTb CBONCTBA (PyHOAMEHTANbHOM MaTPULbI.
CdhopmynupoBaTb 1 foKasaTb TeOpeMy O pelleHumn 3agaym Kown ansa nmHenHon HeoaHo-
poaHon cuctemsl auddepeHumanbHbIX YpaBHEHU.
Paspgen 5. YctonuuBocTb
1. [OaTb onpegeneHne yCTOMYMBOCTM MPOU3BOSILHOMO peLleHns 3agaym Kowu.
2. [eomeTpuyeckasi TpakToBKa MOHATUSA YCTOMYUBOCTH.
3. [aTtb onpegeneHne acuMMNTOTUYECKON YCTOMYMBOCTM NMPOM3BOSIbHOMO peLleHmns 3agaym Ko-
LK.
4. [aTtb onpegeneHne yCTOMYMBOCTU HYNEBOrO peLLeHuS.
5. [aTb onpegeneHne acMMNTOTUYECKON YCTONYNMBOCTU HYNEBOMO PELLEHMS.
6. CdopmynupoBaTtb CreKTpanbHbIN NPU3HAK YCTONYNBOCTUN JIMHENHON CUCTEMbI C MOCTOSIHHOM
MaTpuLen.
7. CcopmynmpoBaTh CneKkTpanbHbI NPU3HAK aCUMNTOTUYECKOW YCTOMYMBOCTU NIMHEHON CUC-
TEMbI C NOCTOSAHHOW MaTpuLen.
8. CdopmynupoBaTb CneKTpanbHbI NPU3HAK YCTOMYNBOCTM IMHENHOW CUCTEMbI C MOCTOSIHHOW
MaTpuLen.
9. CdopmynupoBaTtb CNeKTpanbHbIN NPU3HAK HEYCTONYNBOCTU JIMHEMHON CUCTEMbI C MOCTOSAH-
HOM MaTpuULEN.
10. CchopmynupoBaTtb kputepuin Payca-l'ypsuua.
11. CcopmynumpoBaTb Teopemy JlsanyHoBa 06 nccrnegoBaHum No NeEPBOMY NPUBNMKEHMIO NOMO-
XXEHWN paBHOBECUST HENTMHENHOW cUCTeMbI AndpepeHLManbHbIX YpaBHEHUN.
12. Mpwn Kaknx 3Ha4YeHNsIX COBCTBEHHbIX 3HAYEHUI NMMHENHAA CUCTEMA C NOCTOSTHHON MaTpuLen
nmeet ocobyro TOUKy y3en?
13. HapucoBaTtb ¢a3oBbIi MOPTPET TUNa y3en.
14. Tpn Kaknx 3Ha4YeHNsIX COBCTBEHHbIX 3HAYEHUI NMMHENHAA CUCTEMA C NOCTOSTHHON MaTpuLen
nmeet ocobyto TOUKY OKyC?
15. HapucoBatb dha3oBbii NopTpeT Tuna gokyc.
16. lNpun Kaknx 3Ha4YeHNAX COBCTBEHHbIX 3HAYEHUIN NIMHENHAsA CUCTEMA C MOCTOAHHOM MaTpULLEN
nmeet ocobyto ToUKy cegno?
17. HapucoBaTtb ha3oBbI MOPTPET TUNa ceano.
18. lNpun Kaknx 3Ha4YeHNAX COBCTBEHHbIX 3HAYEHUIN NIMHENHAsA CUCTEMA C MOCTOAHHOW MaTpULEN
nmeeT 0cobyto TOUKY LEHTP?
19. HapucoBaTtb ha3oBbIvi MOPTPET TUNA LEHTP.

ok

©ooNS

OnucaHue mexHosoauu nposedeHusi
CpencrBo KOHTPOIS, OpraHM3oBaHHOE Kak crneunanbHas 6ecena npenogasatens ¢ odyyarowmmcs
Ha TeMbl, CBA3aHHbIE C N3y4aeMON OUCLMMIIMHON, N paCCYUTAHHOE Ha BbIICHEHNE 06beMa 3HaHWI
obyuatoLerocd no onpegeneHHomy pasgeny, Teme, npobneme u T.0.

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



OueHka «5» (OTNMYHO) BLICTABNSAETCS, ecnv 00y4aloLLniCca NokasbiBaeT BCECTOPOHHME U rny6o-
KM€ 3HaHWsl NPOrpaMMHOro Matepuana, 3HaHMe OCHOBHOM W JOMNOMHUTENbHOW NuTepaTypbl; nocne-
A0BaTeNbHO M YETKO OTBEYAET Ha BONPOChI BuneTta n 4ONONHUTENbHbIE BONPOCHI; YBEPEHHO OPUEH-
TMpyeTCcs B NPOBMEeMHbIX CUTYaumsaX; AEMOHCTPUMPYET CNOCOBHOCTL NPUMEHSATL TeopeTuyeckne
3HaHWA ANg aHanu3a NpakTUYeCcKnx CUTyauun, genaTtb NpaBusbHbIe BbIBOAbI, MPOSIBNAET TBOpYe-
CKne CnocoBbHOCTU B NOHMMAHWK, U3NOXKEHUN N NCNOMBb30BaHMN NPOrpaMMHOro Matepuana; nog-
TBepXJaeT nosiHoe 0CBOEeHMe KOMMNEeTEHUUI, NpegyCMOTPEHHbIX NPOrpaMMON.

OueHka «4» (XxopoLUo) BbICTaBNASETCS, €Cniv 0by4varoLwMnca NokasbiBaeT NOMHOE 3HaHME Npo-
rPamMMHOro Mmatepuarna, OCHOBHOMW 1 OOMNOMHUTENbHOW NUTepaTypbl; AaeT NOSIHble OTBEThI HA TEO-
peTuyecKkne BonpocChl, 4ONYCKas HEKOTOPbIE HETOYHOCTU; NPaBUIIbHO NPUMEHSIET TeopeTUYeckme
MOMNOXeHUS K OLeHKe MPaKTUYeCKNX CUTyauun; eMOHCTPUpyeT XOPOLLUN YpOBEHb OCBOEHUS MaTe-
pvana u B LenomM NoaTBEPXKAaeT OCBOEHME KOMMNETEHUMIN, NpeayCMOTPEHHbIX NPOrpaMMONn.
OueHka «3» (yaoBneTBOpUTENIbHO) BbICTABAETCH, ecriv 00y4vaoLnncs nokasblBaeT 3HAHWE OC-
HOBHOIro mMaTepuana B obbeme, He0bXoaMMOM 41151 NPeAcTosALEN NPpodecCnoHarnbHON geAaTeNbHO-
CTUW; NPV OTBETE Ha BOMPOCHI HE A0MYyCKaeT rpyobix OWMOOK, HO UCMbITbIBAET 3aTPYAHEHUSA B Nocre-
AO0BAaTENbHOCTU UX U3INOXKEHUSA; HE B MOMHOM Mepe 4eMOHCTPUpPYeT CNOCOBHOCTb NPUMEHSITL TEO-
peTuyecKkne 3HaHusa ang aHanuaa npakTMYyeckux cuTyaummn, NoaTBePKaaeT OCBOEHME KOMMNETEHLMNA,
npeayCMOTPEHHbIX MPOrpaMMon Ha MUHUMAanbHO JONYCTUMOM YPOBHE.

OueHka «2» (HeyaoBNeTBOPUTENbLHO) BbICTABNSETCS, €Crv 00yYatoLWmMNCcsl UMEET CyLLeCTBEHHbIE
npobenbl B 3HaHUAX OCHOBHOIO y4ebHOro Mmatepmana no pasgeny; He cnocobeH aprymeHTMpoBaHHO
1 nocnegoBaTenibHO ero uanaratb, 4OoNycKaeT rpyoble owmnbKn B OTBETaX, HENPaBUITbHO OTBEYaeT
Ha 3agaBaeMble npenogasaTenemM BOMpPOCh! UNK 3aTpyAHSETCS C OTBETOM; He NOATBepXaaeT Oc-
BOEHME KOMMNETEHUUIN, NpefyCMOTPEHHbIX NPOrpaMmON.

M. 2. KoHtponbHaa paboTta Ne1(npumep BapmaHTa)

KonTpoibHo-u3aMepuTelbHblii MaTepuas Nel

Pemnts pudpheperinnaibibie ypaBHeHUs:
Lzy —y=ytg (4);

2. zy' — 2%,y = 4y;

3. (sinz + y)dy + (ycosx — 2%)dz = 0.

; 3 2x

4. Pemmnre auddepennnaibioe ypasHenne y" — y — 2y = == MeT0JOM Ba-
PUALIMH [IPOU3BOJILHEIX [OCTOSIHHBIX.

5. Pemmts muddepennuaibioe ypashnenune y” + 2y’ — y = 8cosx MeTo oM
Heollpele/leHHBIX KoadpuuenTos.

6. Cocraents dbyukipo Ipuna ais kpaesoit 3anaun " —y = f(x); (1) =0,

y(x) orpanuveHo npu T — +00.

KoHTponbHasa paboTta Ne2 (npumep BapuaHTa)




KonTpoabHO-u3MepuTeabHbIl MaTepuas Nel

1. Pemunrsb .lllllt"ﬁll_\.'lﬂ HeQJHOPOJAHY KD CHCTeMY

=
)= —x+ 1/ cost.

2. IIf'f'..'l'f.‘,'l'[JBH'l'l:r Ha _‘-.'{'"l'l'.}ﬂ‘lllli()("l']: L HHEePBOMY lllilla.lII}KL‘HIIIU BCE NOJIOMEHHNHA
PaBHOBECHH

T =2y++/1—3y—sinx
§y = —sine

3. HI)LI KAKHX 3HAYCHHHAN NapaMeTpoB o M 3 acHMITOTHYECKH _‘-.'t"'l'l'.}ﬂ‘llll-lt}
HYJIeBOEe pelleHne YpaBHeHHH

y V) +2¢" + 4y + ayf + By = 0.

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

T =—2y

y=3r+4y

OnucaHue mexHosioauu npogedeHus:
CpeacTBo NPOBEPKN YMEHUIN NPUMEHSTD NOSTyYEHHbIE 3HAHWA NS peLeHna 3a4ad onpeaeneH-
HOro Tvna no gucuuninHe

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

OueHKa «OTNIMYHOY» BbICTABMSETCS, ecriv 0by4varoLmMNCca NnokasbiBaeT NOSIHOE 3HaHWEe NPOrpaMMHO-
ro maTtepvana; OeMOHCTPUpPYeT CroCOBHOCTb MPUMEHATb TeopeTUdeckue 3HaHua ANA aHanmsa
NpaKkTU4YeCcKUX CUTyauui, AenaTb NpaBuUibHble BbIBOAbI; BbIMOMHUI BCE 3a4aHWUst U 3a4ayu NOSHO-
cTbto 6e3 ownbok 1 HegodeToB; CTporo cobnogaeT TpeboBaHusa npu odopmneHmn paboTbl; Nog-
TBEpXXOAeT NosIHoe OCBOEHME KOMMNETEHUUI, NpefyCMOTPEHHbLIX NPOrPaMMON.

OueHKa «XOpoLUOo» BbICTABMASETCS, €Cnn 00yYatoLwmincst NokasbiBaeT NOIHOE 3HaHMEe NPOrpamMmmMHoO-
ro matepvana; npaBurbHO MPUMEHSET TEOPETUYECKNE NOMOXKEHUSA K OLEHKE MPaKTUYECKUX cuTya-
LWI; BbINOMHW BCE 3aaHNA 1 3a4a4m NOMHOCTBIO, HO MPU HaNM4MM B UX pelueHnun He 6onee oaHON
Herpybown owmnbkn n ogHoro Hego4veTa, He Bonee Tpex HEAOYETOB; CTPOro cobnogaeT TpeboBaHWA
npu ocopmneHnn paboTbl; AEMOHCTPMPYET XOPOLUMIA YPOBEHb OCBOEHWs MaTepuana v B LENoM
NOATBEPXKAAET OCBOEHME KOMMNETEHLUNIA, NPeAyCMOTPEHHbLIX MPOrPaMMON.

OueHka «yAoOBNeTBOPUTENbLHO» BbICTABMSETCH, €Cnv 00y4aroLWmincs nokasbiBaeT 3HaHNE OCHOB-
Horo matepuana B o6beme, Heo6XxoAMMOM ANA NpeacTosLwen NPodECCUOHaNbHON AEATENBHOCTY;
He B MONIHOM Mepe AEMOHCTpMpYeT CNOCOBHOCTb NPUMEHSITb TEOPETUYECKME 3HAHUSA ANA aHanusa
NPaKkTUYECKNX CUTYaLWI; BbIMNONTHUIT HE MeHee 2/3 BCeX NpeAnoXeHHbIX 3agaHun 1 3agad unm go-
nyctun He 6onee ogHoun rpybon owmnbkn 1 AByX HegoyeToB, He 6onee ogHon rpybon 1 OQHOM He-
rpyoon owmnbkn, He bonee Tpex Herpybbix OWMOOK, O4HON Herpybon owmnbkM n Tpex HegoudeToB,
NPy HanmMYUU YeTbIPEX-NMATU HEOOYETOB; AOMYCKaeT He3HauyuTeNbHble OWMOKM Npyu oopMieHuu
paboTbl; NOATBEPXKAAET OCBOEHUE KOMMETEHUMA, NPegyCMOTPEHHbIX NPOrpaMMon Ha MUHUMAbHO
AONyCTUMOM YPOBHE.

OueHKa «HeyAOBNEeTBOPUTENIbLHO» BbICTaBMNSETCS, €cnn obyyalowmincs MMeeT CyLECTBEHHble
npo6Genbl B 3HAHMSAX OCHOBHOro y4ebHOro matepuana no AMCUUNIMHE; eCN YMCNOo OLWMBOK 1 Heao-



4yeTOB B paboTe NpeBbICUI0 HOPMY AN OUEHKN 3 unv oby4vatoLmnnecs BbINOMHWI NPaBUIIbHO MeHee
2/3 Bcex 3agaHui 1 3agayd; gonyckaet rpybble ownbkm npy odbopmneHmmn paboTbl; He NnoaTBepXKaa-
€T OCBOEHME KOMMNETEHUMIN, NpeayCMOTPEHHbIX NPOrpaMmMONn.

20.2 NMpomexyToyHasa aTrectauusi

MpomexyToyHas aTTecTaums No AUCUUNNMHE OCYLLECTBMSETCS C MOMOLLbIO CreayoLWwmnx

OLIEHOYHbIX CPEACTB:

CobecedosaHue o s3KkzameHayuoHHbIM bunemam

MepeyeHb BONPOCOB K 3K3aMeHYy.

14.

15.

16.
17.

18.
19.
20.
21.

22.
23.
24.
25.

26.
27.

28.
29.
30.

OcHOBHble NOHATUSA (AMd. YpaBHEHME, pelleHne aud. ypaBHeHus, obLiee pelueHne, obLmi
WHTerpan).

"eomeTpuyeckoe npeacraBreHe ckandapHoro Andg. ypaBHeHns

YpaBHeHMA C pasgensowmmMmcs nepemMeHHbIMI.

OaHopoaHble ypaBHEHUS.

JInHenHble 0gHOPOAHbIE YPaBHEHMUS.

JInHenHble HeogHOpPOAHbIE yYpaBHeHMs. Popmyna Ans peweHus 3agayun Koww.

YpaBHeHue BbepHynnu.

YpaBHeHue Pukkatu.

YpaBHeHMs B NoNHbIX anddepeHunanax, obwmm nHterparn.

. Kputepun onga ypasHeHuin B NonHbIX anddepeHumnanax.

. Ycnoswue Jlvnwuua.

. Teopema cyLecTBoBaHUA 1 eAnHCTBEHHOCTM Kowu-Jivnwuua.

. JInHenHble ogHOpPOAHbIe AnddepeHLmanbHble ypaBHEHUS N-ro NOpsiAKa ¢ NMOCTOAHHBLIMU KO-

adppumumeHTammn. MHOroyneH cMmBora p U ero CBOMCTBA.

Teopema 06 obLuemM peLleHnn IMHENHOro O4HOPOAHOro AnddepeHLnansLHOro ypaBHEHUS N-
ro nopsigka ¢ NOCTOSAHHBIMY KO3 ULIMEHTaAMM (Criydam NPOCTbIX KOPHEN).

Teopema 06 06Lem peleHnn IMHENHOro 0gHOPOAHOro AnddepeHLManbHOro ypaBHEHUS N-
ro nopsgka ¢ NOCTOSAHHbIMU KO3 dULMEHTaMM (Cnyyanm KpaTHbIX KOPHEN).

BblaeneHve BeLweCTBEHHbIX PELUEHUA.

JInHenHble HeogHopoaHble AnddepeHLmansHble YpaBHEHUS N-ro Nopsiaka ¢ NOCTOSHHbIMU
KoahpuumeHTamm n NpaBon YacTbio B BUAE KBA3UMHOIMO4YS1EHOB.

MpaBnno HaxXoOXAEHUSI YAaCTHOrO peLleHnsa B HEpPE30HaHCHOM crlydae (6e3 gok-Ba).

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

MeTopn Bapmaunm Npon3BosibHbIX MOCTOSHHbIX.

JInHenHble anddepeHunanbHble YpaBHEHUS N-ro Nopsaka ¢ nepeMeHHbIMU Ko duumeH-
Tamu.

JInHenHo HesaBucumble cnuctemol pyHkumn. Onpeaenntens BpoHCKoro n ero cBoncTBa.
dyHOoamMeHTanbHas cuctema pelleHun. Teopema o6 obLeM peLueHun.

Teopema O cylecTBoBaHUN (pyHOAMEHTaNbHOM CUCTEMbI PELLUEHUN.

BoccTraHoBneHne anddepeHuUmansHOro ypaBHeHNa No N3BeCTHOW byHAaMeHTannbHON cuc-
TeMe peLLeHnn.

dopmyna OcTtporpagckoro-Jinysmnns

lMoHWwXkeHne nopsgka NMMHENHOro OAHOPOAHOro AMddepeHUManbHOro ypaBHeHUS N-ro no-
psaka.

KpaeBas 3agada ansa nuHernHoro anddepeHumansHOro ypaBHeHs BTOPOro nopsiaka.
Teopema O BblpaKeHUU peLleHns HeOQHOPOOHOW KpaeBowv 3aaum Yyepes pyHKUuio MpuHa.
Cownctsa pyHkumm MprHa.



31. Teopema 0 pa3peLunmMocT HEOAHOPOOHON KpaeBomn 3agauyun.

32. JlInHenHas ogHOpoAHas cMcTeMa 1 ee CBOMCTBA.

33. JluHenHasa 3aBUCMMOCTb BEKTOPHbLIX PYHKLMIA. DyHOaMeHTanbHas cuctemMa peLleHun.

34. Onpegenutens BpoHckoro. ®opmyna Jinysunns.

35. MatpuyHble guddepeHumnansHblie ypaBHeHUsA. CBocTBa hyHOAMEHTanNbHbIX MaTpuy,.

36. dopmyna pelleHusa 3agayun Kowm ong nMHENMHOro HEOAHOPOOHOMO YpaBHEHUS.

37. PewleHne nMHENHbIX OQHOPOLHbLIX CUCTEM C MOCTOSAHHBIMKU KO3dhdULMeHTaMm (Cnyyan
NPOCTbIX XapakTepuCcTUYECKNX Ymcen).

38. PelieHne nuHenHbIX OOHOPOAHBIX CUCTEM C MOCTOSIHHbIMU KO3dhdpmumeHTammn (o6Lmin
cnyyan).

39. OCHOBHblE MOHATMA TEOPUM YCTOMYMBOCTU (YCTOMYMBOCTb, acMMMTOTMYECKas YCTONYM-
BOCTb, HEYCTONYMBOCTD).

40. YCTONYMBOCTb JIMHENHbIX CUCTEM C NepeMeHHbIMU KO3 uruneHTamu.

41. Heobxogmumoe n gocTaToyHOe YCNnoBmne yCTOMYMBOCTU NMHENHBIX CUCTEM C MOCTOSIHHLIMM
MaTtpuuamu.

42. Heobxoanumoe 1 AoCcTaToOMHOE YCNOBME aCUMNTOTUYECKOW YCTONYMBOCTU NIMHENHBIX CUC-
TEeM C MOCTOSAHHBbIMU MaTpuLamu.

43. dasoBasi NSI0CKOCTb OAHOPOAHON NIMHENHOM CUCTEMBI 2-r0 nopsiaka (ysen, cegno, dokyc,
LIeHTP).

44. dasoBasi NIIOCKOCTb OAHOPOAHON NIMHENHOW CUCTEMbI 2-r0 NMOpsiAKa BbIPOXOEHHbIE CIly-
Yyau.

OniucaHue mexHonoauu nposedeHusi
CpeacTBO NPOMEXYTOYHOIO KOHTPOSS YCBOEHUSI pa3aenoB ANCUUNINHBI, OpraHU30BaHHOE B
Buge cobecenoBaHus npenogasartens n obyyatoLlerocs.

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

OueHKa “OTNMYHO” CTaBUTCHA, €CNN CTyAEeHT CTporo 060CHOBLIBAET CBOM OTBET Ha BOMPOCHI
6uneTa, NnpaBuNbHO OTBEYaET Ha OOMNOMHUTENbHbIE BOMPOCHI, yMEET rpaMoOTHO OOBbACHUTL pe-
WeHne 3adadn, Brnageet MeTogamMu MHTerpupoBaHua avddepeHumanbHbIX YpaBHEHUA U CUC-
TEeM, METOA4aMN peLUEHUs pa3HOCTHbIX YpaBHEHWI, 3HAET AoKasaTenbCcTBa TEOPEM, YMEET CTPO-
UTb MaTeMaTu4eckme MoLeny ¢ NOMOLLbI AnddepeHUmanbHbIX YpaBHEHNN.

OueHka “xopolo” CcTaBuUTCH, €CNu CTYAEHT AEMOHCTPUPYET MOSIHOE YCBOEHME MaTtepuana,
nNpeaycMOTPEHHOTO NPOrpamMMoNn, rpaMoOTHO OTBEYaeT Ha BOMPOChl Guneta u JONOMHUTENbHbIE
BOMpPOCbI. YMeeT pelwiatb 60onbly0 YacTb 3agad, NpegyCMOTPEHHbIX nporpammon Kypca. [o-
MycKaTCA HETOYHOCTM BTOPOCTENEHHOrO 3HA4YE€HNA Npu OTBETE Ha AOMOHUTENbHbLIE BONPOCHI.

OueHka “yaoBneTBOPUTENbLHO” CTAaBUTCH, €CNu CTYAEHT YCBOUIT MaTepuana, npegycMoTpeH-
HbI NporpaMmmon Kypca. Ha Bonpockl 6uneta gaet oTeeThbl B LLENOM MpaBuUiibHble, HO OHU SB-
NATCA HenonHbiMU. YMeeT pewaTtb 60nbliyo YacTb 3adad, NpeayCMOTPEHHbIX Mporpammon
Kypca, HO gonyckaeT HETOYHOCTU NpU OO bACHEHUN PELLUEHUS.

OueHka “HeyaoOBNEeTBOPUTENbLHO” CTaBUTCS, €CNN CTYAEHT HE MOXET OTBETUTb FPaMOTHO Ha
BOMpocbl Buneta, 3aTpyaHSAEeTCa Npu pelleHnn 3agad, NpeaycMOTPEHHbIX NPOrpaMmon Kypca.
Ha gononHuteneHble BONPOChI OTKa3blBaeTCs OTBEYaTh.

20.3 ®oHA OLEeHOYHbIX cpeacTB c(hOPMMPOBAHHOCTM KOMMETEHLUN CTYAEHTOB, pe-
KOMeHAyeMbIn Ans npoBeAeHUsl AMarHoCTUYeCKUX pabor

Bonpockl ¢ BapMaHTamMu OTBETOB
1. OBWMM peLLeHNeM HeKOTOporo AMGMEPEHLIManbHOrO ypaBHEHUS SIBMSIeTCH (DYHKLMS
¥ = X3, Torma YacTHbIM peLleHneM 3Toro AUddEPeHLIMansHOrO ypaBHEHNS!, YIOBNETBO-
psitoLLiee HauanbHomy ycroeuio Y (1) = 3, sensetcs
a)y = 2x
6) vV =rcx
B) Y =X +¢C

3



ny = 3x3
Ay = x>

OtBeT: 1)

2. YKaxuTe YyacTHoe pelueHne auddepeHumnansHOro ypaBHeHNs Jr:;}JI =1
a)y =In|x|+c

6)y =1In |x +c|

B) Y = In |x|

ry =ce”*

Ay =2n |x|

e)v =1In |x+ 1]

OTBeT: B)

3. YpaeHeHne A2 — 21 + 1 = 0 sBnsieTcs xapaKTepuCTUYECKUM ypaBHeHUeM AuddepeH-
LIMarbHOro ypaBHeHMs

a)y =2y +1=0,

6)y —2y +y =0,

B) Yy —2y =0,

N ynr _ 2:}’” —y=x

OtBeT: 6)
4. YCcTaHOBMTE COOTBETCTBME MEXAY NIMHENHBIM OOHOPOAHBIM AnddepeHLManbHbIM YpaBHEHNEM U
ooLWMM pelleHnem

1.v" 42y +y =0
2.v"=2y"'=0

3.y —=2y=0

O6Lwue pelueHus

1. Yoo = €77(¢1 +C2X)

2. Voo = C18INV 2Xx + ¢, cOSV 2x
3.V, = €y +Cye%*

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

1. Mpu KakoM 3HaYeHUn napameTpa n dyHkuma ¥ = ™ (€, + £,X) asnsetcs obLwmM peLleHnem
A deperumansHoro ypasrerns Y — 6y + 9y = (.

OTtBeT: 3

2. Mpu KaKkoM 3HaveHuM napameTpa a ypasHeHue A% + ad = 0 sBnsieTCA XapaKTepUCTUYECKUM

ypaBHeHVeM anddepeHumansHoro ypasHerns V' + 7y =0,
OteTt: 7

OnucaHue mexHonoauu I'IpOGGOGHUFI.'

TekyLwasa atrectaums NpoBOAMTCSA Ha 3aHATUN OAHOBPEMEHHO BO BCeW y4ebHoM rpynne B Buae
TecTa B 3NeKTPOHHON obpa3oBaTenbHON cpeae «ANeKTPOoHHbIN yHuBepeuTeT BIY». bonbluasa vyacTtb
BOMPOCOB NPOBEPSIETCA aBTOMaTUYECKU, NMPOBEPKM MpenogasaTerieM C py4YHbIM OLleHUBaHNEM Tpe-
OyIOT TONbLKO OTAENbHbIE BOMPOChI, NpeAcTaBrieHHble B (hopMe acce. OrpaHnyeHne no BpemMeHu Ha
Kaxayto nonbITky — 30 MUHYT

Kpumepuu u wkanbi oueHusaHus 3adaHuti @OC:



[ns oueHMBaHMSA BbINONHEHUSA 3a4aHWIA UCNONb3yeTcs GannbHas LWwkana:

1) 3aKkpbITble 3aaHNs (TECTOBbIE C BapyaHTaMy OTBETOB, CPEAHUIN YPOBEHb CITIOXHOCTM) :
1 6ann — yka3aH BepHbIf OTBET;

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

2) OTKpbITblE 3a4aHns (TECTOBbIE C KPATKMM TEKCTOBLIM OTBETOM, MOBbILUEHHbIN YPOBEHb
2 6anna — ykasaH BEPHbIN OTBET;

0 6annoB — yka3aH HEBEpPHbI OTBET (MOMHOCTBIO UMK YaCTUYHO HEBEPHbLIN).

3apaHusn pasgena 20.3 peKOMeHAYITCA K MCNOJb30BaHUIO NMpy NpoBeAeHUn guarHo-
CTUYECKUX paboT C LieNnbio OLeHKU OCTaTOYHbIX pe3yfibTaTOB OCBOEHUA JaHHOW AUCLUNIIN-
Hbl (3HAHMWA, YMEHUIN, HaBbIKOB).



