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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuymnuaa 51.0.08.04 [TuddepeHiipanbHbie ypaBHEHUsI OTHOCUTCS K 00sI3aTe/TbHOM UacTu
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

3HaHus 6 obaacmu
¢usuxo-
mamemamuyecKux u
(unu) ecmecmeeHHbIx
Hayk e c¢pepe

cgoell
npogeccuoHanbHou
desimesibHOCMU;

6a3oeble 3HaHUs 8 obracmu OdugpepeHyuanbHo20

usuko-mamemamuueckux U |UCUUCAEHUS!, OCHOBHble MemoObl
(u1u) ecmecmeeHHbIX HAYK 8 pewieHust OucpgepeHyuanbHbIX
cpepe cgoetl ypasHeHull.
npogeccuoHanbHol Ymemb pewamsb 8 pamkax
desimesbHOCMU npogeccuoHanbHoU
dessmesnbHOCMU 3a0aul,
mpebyloujue 3HaHUs1 OCHO8
ougpeperyuanbHo20
ucyucneHus

Bnademb 6a308bIMU HABbIKAMU
peweHus OugpepeHyuanbHbIX

ypasHeHull.

dopmMmupyeMble IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA IPOMEXXyTOUHOH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH N/l OIIK-1: JlemoHcmpayus U/ OIIK-1: AydumopHas
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb 0CcHOBbI KOHMpOo/bHasi paboma DK3aMeH:

KoumposnbHble
80NpOCh!
3aoaHus

3. CTpyKTypa U cojep>kKaHHe AUCIUIIUHbI

3.1 TpyA0eMKOCTb AUCLUIIIUHBI

OuYHas
O01yasi TPy/10eMKOCTB, 3.€. 4
Yacos o yuedGHOMY I/IaHY 144
B TOM 4HC/Ie
ay/JUTOpHbIe 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIIMOHHOI'0 THUIIA 32
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1a0opaTopHble padoThI) 32
- KCP 2
caMocTosATe/IbHasA padoTa 42
IIpome)xyTouHasi aTTecTalis 36
JK3aMeH




3.2. CozepkaHWe NUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKa3aHueM OMEeO0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacoe u 8uobl yuebHbIx 3aHamull)

HauMeHoBaHUe pa3/ienoB U TeM JUCLUILIMHBI Bcero B TOM 4HC/Ie
(uacer)
KonrakrHas pabota (paboTa BO
B3aUMO/leliCTBUH C IIperofiaBaTesieM),
Yackl U3 HUX
aHSTHS CamocTosTe/bHas
CEeMHHAPCKOro pabora
3aHATUA TUINa o0yuarowerocs,
JIEKLJMOHHOTO | (TIpaKTHUeckue | Bcero “acel
THUMa 3aHsATHsA/nabopa
TOpHBIE
paboThI), Yacel

0 0 0 [0} 0

i) iy ¢ i)

0 0 0 s} 0
HuddepeHLansHble ypaBHeHHs! IEPBOro MopsKa 33 10 12 22 11
IuddepeHipiancHble ypaBHeHUs! BBICIINX MOPSKOB 9 2 3 5 4
Jluneiinble quddepeHLMaIbHbIE YPaBHEHUS 7 2 2 4 3
JIviHeliHbIe OJHOPO/IHbIE YDaBHEHHSI C TOCTOSIHHBIMU KO3 duLineHTamu 7 2 2 4 3
JlvHeliHble HEOJHOPO/IHbIE YDaBHEHNS 9 2 3 5 4
‘YpaBHeHus Diinepa 7 2 2 4 3
CucreMbl 0OLIKHOBEHHBIX AH(depeHIMaTbHBIX YPaBHEHHH EPBOTO IOPsiiKa 10 4 2 6 4
Teopust ycToiuMBoOCTH 12 4 3 7 5
KBasunuHeliHble auddepeHIaabHbIe YPaBHEHHUS B YaCTHBIX MTPOU3BO/IHBIX 12 4 3 7 5
Arrecranus 36
KCP 2 2
Wroro 144 32 32 66 42

CojepixaHue pa3/ie/ioB M TeM AMCIUILIUHBI

1. JuddepeHianbHble ypaBHeHUs TIEPBOTO MOPSIIKa.

TeopeMma Cy111eCTBOBaHHS U eJUHCTBEHHOCTH pelieHust. YacTHoe perenue. O61ee pemerye. OOmuit
uHTerpal. Ilose HanpaB/eHu, U30K/IUHBIL. TUMNBI JU(depeHMaTbHBIX YPAaBHEHUM IIepBOro MOps/jKa U METO/IbI

WX pelLleHus: ypaBHEHUsI C pa3zie/IeHHbIMU U pas/ie/IsIIoILMMKCS TlepeMeHHbIMU; OJHOPOZHbIe YPaBHEHUs U

CBOJSLIMECS K OJHOPO/HBIM; JIMHeliHbIe YpaBHEHUs; ypaBHeHHe bepHyi. YpaBHeHUs B TIOJTHBIX
muddepenianax. [Tpu3Hak nosHoro guddepeniyana. HTerpupyoomui MHOXUTeMb. OcoObie TOUKUA U

ocobsle miHUM. Turel 0cobbix Touek. Ocobble pemenust. Orubaroirias ofHOapaMeTPUIecKoro ceMeicTBa

TJIOCKUX KPUBBIX. YpaBHeHre orudatoiiieil. Orubaroinas ceMelicTBa MHTETPaIbHBIX KPUBBIX — 0C000e pellieHne

ypaBHeHUs. V30roHanbHble U OPTOroHaIbHEIe TPaeKTOPUU. MeTos BBe/jleHUs apaMeTpa [/ ypaBHeHUH,
paspellleHHbIX OTHOCUTeIbHO HEUM3BECTHOM (DYHKLIMY U pa3pelleHHbIX OTHOCUTE/IbHO apryMeHTa. Y paBHeHUsI

Jlarpanwxka u Knepo.
2. TuddepeHuranbHble YpaBHEHUS BBICIINX MTOPSIAKOB.

JuddepeHipanbHoe ypaBHeHNe ceMeiicTBa KPUBBIX. ¥ pPaBHEHUS, 10Ty CKalolie TIOHKeHNe TIopsiiKa.

3. Jlunelinble fuddepeHLIanbHbIe YPaBHEHMUS.

OpHopo/iHbIe U HEOAHOPOIHbIe YpaBHeHUs. JInHelHbIH orepaTop L(y) u ero coiictBa. JInHelHbIe

OJHODPO/ZIHbIe YDaBHEHUSI: TEOPEMbI O CYMMe pellieHHi U 0 KOMILJIEKCHBIX pellieHUsX. JInHeiHO-3aBUCHUMBbIe U

JMHEeWHO-He3aBUCHMbIe QyHKIUH. OrpeenvTteib BpoHCKOro u ero cBoictea. TeopeMa 00 o01ieM perieHUn

ypaBHeHus nopsizika n. @yHjaMeHTa/bHas CUCTeMa pelleHnH.




4. JIvHeliHble OJHOPO/HBIE YPABHEHUSI C TIOCTOSTHHBIMU KO3 dHULIeHTaMu.

XapakTepucTUUecKoe ypaBHeHHe U XapaKTepHUCTUUeCKUii MHOTOuIeH. PellleHre ypaBHeHUs B CTyuae
JIeMCTBUTENBHBIX M KOMIIEKCHBIX KOpHel. PellieHre ypaBHeHHs B C/Tydae KPaTHBIX KOPHeH.

5. JIuHeitHble HEOZHOPOAHbIE YDaBHEHUSI.

TeopeMa 06 0611ieM pellleHUH JTUHEHHOTO HeOHOPOHOTO ypaBHeHs1. MeToz JlarpaHyka BapHai[iu
TPOM3BO/IbHBIX MTOCTOSIHHBIX. Y paBHEHUS C TTOCTOSTHHBIMU K03 (dHLieHTaMU U CO crielidaabHOM MpaBou
yacTbio. Turel perienunii. Teopema o ¢hopme UaCTHOTO pellieHus], B C/Tyuae, KOr/ia TipaBasi YacTh SIBJISIETCS
CyMMOM CJlaraeMbIX, Ka)Ki0e U3 KOTOPBIX UMeeT CIeL[HaTbHbIN BUZ,.

6. YpaBHeHus Ditnepa.

OpHOpoHbIe ypaBHeHHs Diiepa, XapakTepUCTHUeCKoe ypaBHeHHe U oOtiee perieHrie. PopMa peleHuid B
C/lydae KOMILIEKCHBIX KOPHeU U B cjlydae KpaTHbIX KOpHeil. HeomHopogHbIe ypaBHeHUs Ditsiepa co
CreryiaJbHOM NpaBoOM YacThI0. THIBI peleHnH.

7. CucreMbl 0OLIKHOBEHHBIX WG dhepeHIMaIbHBIX YPaBHEHWH IeEPBOT0 MOPsAKa.

Teopema cylijeCTBOBaHHMS U eJUHCTBEHHOCTHU peliieHus. [ToBeieHre (a30BbIX TPAEKTOPHUI B C/lyuae
aBTOHOMHBIX M HEaBTOHOMHBIX cHcTeM. MeTo/ CBeJleHHsI CUCTEMBI I ypaBHEHUH TIepBOTo MOPsJKa K OAHOMY
ypaBHeHUto nopsifika n. CucteMbl MMHeHHBIX AvddepeHLIMaTbHBIX YPaBHEeHNI — OCHOBHbBIE TEOPEMBI.
CtpykTypa ob1iero peiieHus. JInHeliHbIe OZHOPOZAHBIE CUCTEMBI C IOCTOSTHHBIMU K03 dunyeHnTamu. [TepBbie
VHTerpasibl CUCTeMBI OOBIKHOBEHHBIX Av(depeHMaIbHbIX YPaBHEHUH.

8. Teopusi yCTOMUMBOCTH.

OripefiesieHre YCTOMUMBOCTH pelleHus AU PepeHIUaibHOT0 ypaBHeHHUS 110 TMHEHHOMY MPUOJTHKEHHTO.
Teopema JIsmyHoBa. Teopema UeTaeBa. Oripe/iesieHre YCTOMYMBOCTH pPellleHH C OMOIIbI0 MaTpuLlbl ['ypBuIia.
9. KasunuHeliHble AvddepeHIanbHbIe YPaBHEHHS B YaCTHBIX TIPOM3BO/HBIX.

Pernenvie nuHeliHOT0 OTHOPO/THOTO YPaBHeHUs. Y paBHeHUs XxapaKTepUCTUK. KBa3unHeliHble HeOTHOPOJHbIE
ypaBHeHusi. HeolHOpOiHBIE ypaBHEHUS C ABYMsI He3aBUCUMBIMU TlepeMeHHBIMHU.

4. YueOHO-MeTOJUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaro X Cs

CamocrosTenbHass paboTa 00yJarOU[UXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aZlaHUSIM IJIsT TeKYIIero KOHTPOJISI M TIPOME)KYTOUHOM aTTeCTalluy TI0 UTOTaM OCBOEHUsl AWCLUTUIMHBI
MIPUBEJeHHBIM B II. 5.

CamocTrosTenbHast paboTa CTy[eHTa — HeoThemsleMast YaCThb TIOATOTOBKH
BBICOKOKBaM(UIIMPOBAHHOTO CTIEL[HAJIFICTa B COOTBETCTBYHOLIel obsactu. Ee 1iesib — popMupoBaHue
y CTYZIEHTOB CII0COOHOCTel ¥ HaBBIKOB K HEIPephIBHOMY CaM000pa30BaHUIO U MPO¢eCCHOHATBHOMY
COBepIIIeHCTBOBaHMIO. CaMoCTosITe/TbHAst paboTa CTyIeHTOB T0pa3yMeBaeT IpopaboTKy
JIeKLJMOHHOT'0 U [JOTIOJTHUTEJIbHOTO MaTepuasa, pelleHre JOMallHUX 3a/laHui C [ToC/Iefyolen
MIPOBEPKOIi HaBLIKOB pellieHHs 3a/jau. I[IpopaboTka /IeKIJMOHHOr0 MaTepuasia OCyIeCTBIIseTCs
eXXeHeZleJIbHO TI0C/Ie TIPOBeZIeHUs ayIMTOPHBIX 3aHATUM B paMKaX yaCOB, OTBe/IeHHbIX CTYJeHTaM Ha
caMmocTosTesbHYI0 paboty. Kpome Toro, paboTa ¢ JIeKIJMOHHBIM U JIOTIO/THUTE/TbHBIM MaTepraioM
(pekoMeH/I0BaHHOM JTUTEPATyPOM, TIPUBEIEHHOM B KOHL|e JAHHOW MPOrpaMMbl) MPOBOAUTCS B TIEPUO/],
Ceccuy TIpU MOATOTOBKe K 3K3aMeHY I10 AUCLUIIIMHE.

5. @®OoHJA OLEHOYHBIX CPEJCTB //Ii TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTeCcTalMi Mo JUCIUIIMHE (MO/Y/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB oﬁyqeﬂnﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBsble 3a/jaHUA (OI[EHOUHOE CPEJCTBO - AyAUTOPHAsA KOHTPO/IbHasi padoTa) //ish OLleHKH
copmupoBanHocTu KomnereHuu OITK-1:

KonTponbhas pa6ota Ne1
T1

1. PewmnTb andepeHLmanbHble yp:
a). (4\"1 +x7 )r' =xy;
6). x'+y=»"Inx;
B). (32 =1)=2y".
2. HaiiTu audepeHumanbHoe ypaBHeHNe cemMeicTa U ypaBHEHUe OpTOrOHasbHbIX
TpaeKTopuii:
y=(x+C).

KonTponbHhas pa6ota Ne1
B T2

1. Pewwntb andepeHLmanbHbie ypaBHEHUE.
i y
a). (v - yarctg=—=1x;
e
6). v’y =x?+y*;
B). x—1'\[1+17 =0.
2. Haiitu anddepeHumanbHoe ypaBHeHe ceMeiicTBa 1 ypaBHeHe opToroHanbHbIX
TpaeKTopuit:
¥ =2px.

KonTponbHas pabota Ne2 KonTtponbHas pa6ota Ne2
1 2

Pewntb s i Pewwntb anddepeHymanbHblie ypaBHeHNs:
1.7 +1)+y'=o0. 1.3 ="+(y7) =o0.
2.y"-9y=0 i
3. y"-5y"+4y =4x’e™.
4. y"+y=sinx. 4. y" -4y’ +4y =327,

KpuTtepuu oneHMBaHus (OL[eHOYHOE CPe/ICTBO - AyAMTOPHAsA KOHTPO/IbHasA padoTa)

OueHka Kpurtepuu oLieHUBaHUs

OO0yuaromuiics JeMOHCTPUPYET BhIJJAFOIIUICS YPOBEHb 3HAHUH 0a30BbIX MOHSTHH,
IIPeBOCXOZHO TI0JIOXKeHU# ¢ 000CHOBaHUSIMH, IEMOHCTPUPYET yCTOWYMBLIE MTPAKTUUeCKHe
HaBBIKY pellleHus 3aJay, B TOM UKc/le 33/ja4 TIOBbILLIEHHOW C/I0’)KHOCTU

OOyuaroruics JeMOHCTPUPYET BLICOKUM YPOBeHb 3HaHUM 6a30BbIX MOHSTHH,
OTJINYHO TMOJIOXKEeHUH C 000CHOBaHWSIMH, IEMOHCTPUPYET yCTOWUMBLIE MTPAKTHUECKHe
HaBBIKU pellleHUs 3aZiau, B TOM UKMCJIe 3a/iau TIOBBILLIEHHOU C/I0’KHOCTU

OOyuaromuiicst IeMOHCTPYpPYeT 3HaHWe 0a30BBIX TIOHSTHMN, TTOJI0KEHUH C
OUeHb XOpOIIIOo 000CHOBaHUSIMH, IEMOHCTPUPYET YCTONUMBBIE MPAKTUYECKHE HABLIKH PeIlleHus
3agau

OO0yuaromuiicst IeMOHCTPUPYET 3HaHWe 0a30BBIX TIOHSATHH, MTOJIOKEHUH C
XOpOLIO
P 000CHOBaHUSIMH, JIEMOHCTPUPYET MPAKTHUeCKHe HAaBBIKU PelleHHst TIPOCThIX 3a/au

OOyuarommuiicst IeMOHCTPHUPYET 3HaHWe TOTLKO 06a30BbIX TIOHATUH, TT0JI0XKeHHH 6e3
YZOB/IETBOPUTE/BEHO rX 000CHOBaHWsI, IEMOHCTPHUPYET NPaKTHUeCKHe HaBbIKW PelleHus JIUIIb CaMbIX
MIPOCTBIX 3a/jau

Hey/IoB/ieTBOpHUTe/TbHO  OOyuaroLuiics IeMOHCTPUPYeT )parMeHTapHbIe 3HaHHsI 00 OCHOBHBIX pa3sfienax
Kypca, He M0Ka3bIBaeT KaKUX-TM00 MPaKTUUeCKUX HaBbIKOB PelIeHUs] OCHOBHBIX




OueHka Kpurtepuu oLieHUBaHUs

3a7au

OOyuaroIuiicst He 1eMOHCTPUPYET 0a30BbIX 3HAHUI 00 OCHOBHBIX paszenax Kypca,
TI0XO
He MOKa3bIBaeT KaKUX-TMO0 MPAaKTHUECKUX HABLIKOB PEIIEHUS] OCHOBHBIX 3a7iayu

5.2. OnucaHue MKaJl OIeHUBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH
arTecTanuu

Ikana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHQTEHHHﬁ

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIUI
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIMI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HAHUMU MuHuManbH | 3HaHWM B obGBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/IbHBIX - riporpamMme obbeme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiouieM
N TpeboBaHHMHA. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonylieHo TOATOTOBKH! nporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble OmubKH HECKOJIbKO MOATOTOBKH.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oImnb0oK
ommbok
ITpopemoHC
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBI®
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
YMeHH. PeliteHbl Bce | OCHOBHbIE yYMeHUSI.
3aj1au He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauv C Pemtens! Bce
MPOJEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHWTDb Hajuue 3a7launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHUH BemonHeHs! | u 3a/1aunl.
OCHOBHbIE olmMbKaMH. | OLIMOKaMHU.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BeimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMHU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3afIaHust
obyuarolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIIMOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJJ04eToB
TIO/THOM HEeKOTOpble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu pelueHun Nwmeetca ITpogemonc | Ilpogemonc | IIpogemonc | IlposemoHcTp
0a30BbIX CTaH/JapTHBIX MHHUMa/lbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | WPOBaH
HaBbIKOB. 3aja4 He bl Habop 6a3oBbie 6a3oBbie HaBbIKH TBOPYECKUI
HeBo3MO>KHOCTB TIPO/IEMOHCTPHD | HaBBIKOB HaBBIKW TIPY | HABBLIKW IIPU | TIPH TIOAXOZA, K
OL|eHUTh HalMuKe | OBaHbI Oa3oBble | IS peleHnn pelLIeHnn perIeHnn peILIeHNI0
HaBBLIKOB HaBBIKW. VIMenu | peleHust CTaH[apTHB! | CTAQHJAPTHBI | HeCTaH[ApT | HeCTaHJApTHEI
BCJIe/ICTBUE MecTo rpy0Oble CTaH/IapTHBI | X 3371y C X 3a7au 6e3 | HBIX 337jaU | X 3ajad
OTKa3za oumbKU X 3a1au C HEKOTOpPBbIM | OLIMOOK U 6e3




HEKOTOPbIM
obyuarolerocs ot u oIMbOoK U
u He/J0UeTOB

OoTBeTa HeJoueTaMu HeJI0UeTOB
He/loueTaMu

IIxana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTaluu

Onenka YpoBeHb NOJrOTOBKH

3a4YTeHO

TPeBOCX0/{HO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX HarpasjeHa
JUCLIMIUIMHA, C)OpPMHPOBAaHBI HAa YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afleHUsi [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIlIe
NIpeJlyCMOTPEHHOIr'0 IIPOrpaMMoit

OT/IMYHO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIUIIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «OTJIMUHO».

OueHb XOpOII0 Bce KommeTeHIMM (4acTW KOMIeTeHLMH), Ha (oOpMHpOBaHHMe KOTOPbIX HarpaB/eHa
JUCLITUTNHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»

XO0pOLIo Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

yJAoB/IeTBOpUTeNb | Bce kommereHImy (W4acTd KOMIIeTeHLM), Ha (OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [JMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJETBOPUTENBHO», NIPU 3TOM XOT$ Obl
O/iHa KoMIleTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/OB/IETBOPUTE/ILHO»

He 3a4TeHO0

HeypoByeTBopure | XoTs Obl 07Ha KOMITETEHLIMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIbHO

TJI0X0 XoTs 6bI 0ZJHA KOMITETEHLMS CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tumnomblie KOHTPOJ/IbHbIE€ 3daJdHHA HW/IH HHbI€ MaTepHdJ/Ibl, HEOGXOJI[I/IMBIE AJIA OLl€éHKH
pPe3y/bTdTOB Oﬁy'-le}[l/lﬂ Had HPOMQ)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oLeHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-1

1.
2.
3.

© N OA

10.

11

12.

Teopema 0 cyLecTBOBaHUN N eMHCTBEHHOCTUN pelleHnsa Y 1-ro nopagka.

VHTerpupyemblie Tunbl 1Y 1-ro nopsgka, pa3peLleHHbIX OTHOCUTEIbHO NMPOU3BOAHON.

JInHeiHble HeogHopoAHbIe Y 1-ro nopsiaka. MeToa Bapuauun Npon3Bo/IbHON NOCTOSIHHOW. YpaBHeEHME
BepHynnu.

Y B nonHbIx gudbdepeHymnanax. NpusHak nonHoro guddpepeHymana. VIHTerpupyroLwmin MHOX1UTE b.
Oco6ble Toukn 1 ocobble NiHUK Y 1-ro nopsaka. Tunbl 0cobbiX Touek. Ocobble peLleHns.
OrnbatoLas ogHoNapaMeTpMIeCcKoro ceMencTaa NIoCKUX KpUBbIX.

[Y ogHonapameTpnyecKkoro ceMencTaa NaoCKUX KpuBbIX. VI30roHasIbHble TPaeKTopuu.

Y 1-ro nopsigka, He paspeLleHHble OTHOCUTELHO Npon3BogHoN. Y NarpaHxa n Knepo.

. Y BbICLUINX NOPAAKOB, AOMYCKAOLLIME NOHWKEHNE nopaaKa.

JNvHelHbIi gndpchepeHumanbHbIn onepatop L(y) n ero ceoicTea. Teopema 0 cymme peleHunid J1o4Y.
Teopema 0 KoMnaekcHbIx pewieHnsx JIOAY ¢ aelicTBUTE bHbIMU KO3hhULeHTamu.

.MoHATME NHENHO 3aBUCKMbIX/HE3aBUCUMbIX DyHKLUMIA. CreacTBUA 13 onpegeneHns. OnpegenvTesns

BpoHckoro. Teopema 0 BPOHCKMAHE CUCTEMbI JIMHEAHO 3aBUCUMBbIX (OYHKLIWIA.
dyHpameHTasbHas cuctema peluennii JJIOAY n-ro nopsgaka. TeopemMa o Buge obuiero pewieHuns J104Y.



13.Teopema o Buge obuero pewenns THAY. THAY Bbiclwmx nopsgkoB. MeTtog, JlarpaHxa Bapvauun
MPOW3BOJIbHbIX NOCTOSAHHBIX.

14.N10Y BbICLUMX NOPAAKOB C NOCTOAHHBIMU KO3h(PULMEHTAMN. XapaKkTepncTuiyeckoe ypaBHeHNe.
CnyuJaii KpaTHbIX KOpHeir. Cnyyali KOMMIEKCHbIX KOPHENA.

15.PeweHune JIHAY n-ro nopsaka co cneuuanbHOl NpaBoi YacTbio.

16.YpaBHeHuA Siinepa. CBA3b ypaBHeHU diinepa ¢ JIOAY ¢ NOCTOAHHbIMY Ko3gdhuumeHTamu.

OfHopoaHble ypaBHEHNS Jiiniepa, XxapakTepucTUYeckoe ypaBHeHVE, obLiee pelleHne. HeoHopoaHbIe

ypaBHeHMs Jitnepa co cneumasibHoli NpaBoii YacTbio.

17.Cuctembl 06bIKHOBEHHbIX [1Y 1-r0 nopsgka. ABTOHOMHbIE 1 HEABTOHOMHbIE cucTeMbl. CBegeHne
CUCTEMbI N YpaBHEHUI 1-ro nopsigka K ogHoMy LY nopsiaka n. lNepeble MHTErpasbl CUCTEMbI
06bIKHOBEHHBIX Y.

18.J/IMHeiHble OgHOPOAHbIE CUCTEMBI [1Y € NOCTOSIHHBIMW KO3thdnumMeHTamu.

19.CBegeHue 3aga4m 06 yCTOMYMBOCTU MPOU3BOIBHOIO PELLEHUS CUCTEMbI YPaBHEHWI K 3aga4e 06
YCTOMUYMBOCTU HY/IEBOTO peLLeHns. ViccnegoBaHne Ha yCTOMUMBOCTb MO SIMHENHOMY MPUGAVKEHWIO.

20.0npegeneHne ycTonumBocTy pewwennii JIOLY ¢ NOCTOAHHbIMW KO3PMUMEHTaMn C NOMOLLbH MaTpuULbl

lNypsuua.
21.Teopema JlanyHoBa. Teopema YeTaesa.
22.Cnyuyain manoro koadhdmumeHTa npy ctapLuein Npon3Bo4HON.
23.7101Y B YacCTHbIX MPOU3BOAHbIX. YpPaBHEHNE XapakTepPUCTUK.
24.KBasunuHeiiHble HeOAHOPOAHbIE 1Y B YACTHbIX NMPON3BOAHBIX.

KpuTepuu oneHuBaHus (0LleHOUHOe CpeACTBO - KOHTpo/IbHbIE BOIIPOCHI)

Onenka Kpurepuu orjeHrBaHUs

OOyuaroruiics eMOHCTPHUPYET BbIJAIOL[UICSA YPOBEHb 3HaHUM B
TPeBOCX0JHO CaMOCTOSTe/TbHOM U3/I0KeHHUH BCeX TeOpPeTHUYeCKUX T0JI0KeHUHM Kypca U UxX
000CHOBAaHWH, OTBEYAET Ha JIOTIOJTHUTE/IbHBIE M YTOUHSFOIHE BOTIPOCKHI

OO6yuaromuiics eMOHCTPUPYET BLICOKHI YPOBEHb 3HAHUM B CAMOCTOSITE/TbHOM
OTJINYHO W3/I0)KEHUU BCEX TEOPETHUUECKUX MOJIOKEHU Kypca U UX 000CHOBAHUH, OTBEUAET
Ha JIOTIO/THUTE/TbHBIE Y yTOUHSFOIIVE BOTIPOCHI

OO6yyaroImuiics: 1eMOHCTPUPYET CBSI3HOE H3/I0’KeHHe BCeX TeOpPeTHYeCKUX
OueHb XOpOLIO TIOJIO’KEHUH Kypca U UX 000CHOBaHMsI, HO He OTBeYaeT Ha /IOTIO/THUTe/IbHBIE U
YTOUHSIIOILKE BOIIPOCHI

OO6yyaroIuiics 1eMOHCTPUPYET CBSI3HOE H3/I0’KeHHe BCeX TeOpPeTHYeCKUX
XOpOILIO0 TMOJIOXKEeHUH Kypca ¥ UX 000CHOBaHUS C He3HAUUTETLHBIMU HaBO/ISAIUAMHU
BOIIPOCaMH

OO6yuaromuiics eMOHCTPUPYET U3/I0KeHHe TOBKO (POPMYJIMPOBOK OCHOBHBIX
V/I0B/IETBOPUTE/TEHO TEOPeTHUECKUX TIOMIOXKEHHH Kypca 6e3 ux 000CHOBAHUS U C UCTIONIb30BaHUEM
HaBOJSI[UX BOIIPOCOB

OOyuaroIMicsa JeMOHCTPUpYeT (pparMeHTapHble 3HaHUS 00 OCHOBHBIX
HEY/IOB/IETBOPUTE/THHO yHarom A PHpyeT bp P
TEOpeTHUeCKHX pa3jiesiax Kypca, MyTaeTcsl B OTIpee/IeHUsIX

OO6yuarommuiicst He [eMOHCTPUPYET HUKAaKWUX 3HAaHUM 00 OCHOBHBIX TEOPETUUYECKUX
pasziesiax Kypca

I1JI0OXO




5.3.2 TunoBble 3ajaHusi (OLlEHOYHOEe CpPe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHUPOBaHHOCTH
komneTtenuu OTTK-1

®  PeIlNTh ypaBHeHHe: (4 ¥ +x3)y' =xy;

©  DEIINTh ypaBHEHHE: y”(e‘ + 1)+y' =0;

oz &
® DelTh ypaBHeHHe (1 + r)g +yhny- g =0 1pH ycIOBHM, 4TO z =y TIpH X =0.
x )

®  DPeIHTh ypaBHeHHe: xy'+ y =y Inx:
For 2

®  DeIIHTh ypaBHeHHe )"—7 -

1) Oz [24
® DeNUTh yPaBHEHHE: (1+x')-—+yln_v-_—:z+1.
ox o

®  pelmHTh ypaBHeHHe: y' tgx — y=2:

W
®  DEINTh ypaBHeHHe 3’ —— + =
x A

®  DEelINTh YPaBHeHHe: (l-ﬁ-y)v%-*-yxv::j—z:x-(z2 +1).
A Y

KpuTepuu onjeHuBaHus (0LleHOUHOEe CPeACTBO - 3aJaHus)

OueHka Kpurepuu oLieHrBaHUs

OO6yuarommuiicst IeMOHCTPUPYET BbIJAIOIUICS YPOBEHb 3HaHUM 0a30BbIX MOHSITHH,
TPEeBOCXOJHO TIOJI0’KeHHH ¢ 000CHOBaHUSIMH, [IeMOHCTPHPYET yCTONUMBEIE TIPAKTUYeCKIe
HaBBIKY PelIeHus 3a[au, B TOM UKc/ie 33/ja4 TIOBBILIeHHOW CJI0KHOCTU

OO0yuarommuiics IeMOHCTPUPYET BBICOKHI YPOBEHb 3HAHUM 0a30BbIX MOHSITHH,
OT/INYHO TIOJIO’KeHUH ¢ 000CHOBaHUSIMH, IeMOHCTPUPYET YCTONUMBEIE TIPAKTUYECKHe
HaBbIKM PellleHus 3a/jau, B TOM UKC/ie 3a/la4 MOBBIIIIEHHOU C/IOXKHOCTH

OOyuaromuics eMOHCTPHUPYET 3HaHWe 0a30BBIX TTOHSATHH, MTOJIOKEHUH C
OueHb XOPOILIO0 000CHOBaHUSIMH, [[EMOHCTPUPYET YCTOMUMBBIE TPAKTUYECKHE HAaBLIKK PeIleHus
3aau

OO6yuaromuiicst IeMOHCTPYpPYeT 3HaHWe 0a30BBIX TIOHSITHM, TTOJI0KEHUH C

XOpOLLIO
P 000CHOBaHUSIMH, J€MOHCTPUPYeT NMPAKTHUeCKHe HAaBBIKU PelleHHs TIPOCThIX 3a/au
OO6yyaroIyiics 1eMOHCTPUPYET 3HaHHe TOJIbKO 6a30BBIX TIOHSTHH, TOJIOXKEHHH 6e3
YZI0B/IETBOPUTE/ILHO 1X 000CHOBaHMs, IEMOHCTPUPYET NPaKTUUYeCKHe HaBbIKW PelleHus JIUIIb CaMbIX

MPOCTBIX 3a4d4

OO6yuarommuiicst eMOHCTpUpPYeT (hparMeHTapHble 3HaHUS 00 OCHOBHBIX pa3fienax
HEY/JIOB/IETBOPUTE/ILHO | KYPCa, He TIOKa3bIBaeT KAKMX-TMOO0 MPAKTHUECKHUX HABLIKOB PEITIEHUs] OCHOBHBIX
3aja4

OO0yuaroruiics He [eMOHCTPUPYET 6a30BbIX 3HAHWH 00 OCHOBHBIX pa3ziesiax Kypca,
TI0XO
He TOKa3bIBaeT KaKMX-/TM0O0 MPAKTHUECKUX HABBIKOB pellleHHsI OCHOBHBIX 3a/jau

6. YueOHO-MeTOMUECKOEe H HH(OPMaLMOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. Dnbcronely JleB OpHecToBUY. [uddepeHiivanbHble ypaBHEHUs M BapUallMOHHOE UCYUC/IeHNe :



yueOHUK. - 5-e u3f. - M. : Dauropuan YPCC, 2002. - 320 c. - ISBN 5-354-00135-8 : 117.00., 68 3k3.

2. ITuckynoB Hukosnait CemenoBuu. JuddepeHiiasbHoe U HHTerpaabHOe UCUUCIeHUs : yueO. [is
BTy30B : [B 2 T.]. T. 2. - U134, ctep. - M. : Unrerpan-IIpecc, 2004. - 544 c. - ISBN 5-89602-013-9 (T. 2). -
ISBN 5-89602-014-7 : 183.00., 89 3k3.

3. INouTpsirvH JleB CemeHoBuY. OObIKHOBEeHHBIe A depeHIIanbHble ypaBHeHUs : yueb. /17151 CTy1eHTOB
Mar. crieljiaabHOCTel yH-TOB. - M. : Hayka, 1982. - 331 c. - 0.85., 141 3k3.

4. ®ummros A. @. CoopHUK 3a/1au 110 AuddepeHIMaTbHEIM YpaBHEHUSIM. - M. ; V>keBcK : PerynsipHasi u
xaoTuyeckasi fuHamuka, 2003. - 176 c. - (R&C Dynamics). - ISBN 5-93972-008-0 : 64.35., 201 3k3.

5. MypatoBa T. B. luddepeHiiuansHbie ypaBHeHus : yueOHUK u TipakTukyMm / T. B. Myparoga. - MockBa
: FOpaiir, 2023. - 435 c. - (Broiciree obpa3opanue). - ISBN 978-5-534-01456-3. - TeKcT : 3/1eKTPOHHbIH //
OBC "FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=845573&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. ApHossg B. . O6sikHOBeHHBIe quddepeHIMaIbHbIe ypaBHeHUs / ApHoba B. U. - 2-e u3f,,
crepeoTurl. - Mocksa : MITHMO, 2020. - 341 c. - Kaura u3 kosekiguu MITHMO - Marematuka. - ISBN
978-5-4439-3254-5., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=828701&idb=0.

2. CrerniaHoB BsiuecnaB BacunbeBuu. Kypc auddepeHiipanbHbIX ypaBHeHHH : yueOHUK. - 8-e U3z, cTep. -
M. : T'oc. u3g-Bo ¢u3.-Mar. 1urt., 1959. - 468 c. : un. - 23.00., 13 3k3.

[TporpammHoe obecrieueHre U VIHTepHET-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM IVCIUTIIAHBI):

[Mog60pKa nMUTepaTyphl Mo TeMaTHKe AUCLUTUIMHBI B 3/IEKTPOHHOM (pU3UKO-MaTeMaTUueckoi 6ubiioreke
otkpbiToro gocryna EqWorld http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMOM, OCHaAIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00YYaroLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" W obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanmsvMu PI'OC BO 10 HampaB/ieHHIO
noaroroBku/cneruanbHocTh 03.03.02 - dusuka.

AgBtop(b1): ManbiueB Anekcadzip iropeBuy, KaHauaT Gpusnko-maTeMaTUUeCKIX HayK, JOLIeHT.
3aBenyroumii kadeapoii: bypos Biagumup AHatosbeBrY, JOKTOP (PU3MKO-MaTeMaTUUeCKHX HaykK.

ITporpamMma o006peHa Ha 3ace/JaHUM MeTOANUECKOM Komuccuu ot 23.12.2025, mpotokomn Ne 6/H.
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