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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Ilenu:

1. ®opMupOBaHHE Y CTYICHTOB COBPEMEHHBIX TEOPETHUECKNX 3HAHUN M MPAKTHUCCKIX
HaBBIKOB MCCJIEIOBAHUS B 00JIACTH OOBIKHOBEHHBIX U (epeHINATBHBIX YPaBHEHHH.

2. O3HaKOMJICHHE C IPUHINIIAMH MaTeMaTHYECKOTO MOJICITMPOBAHUS C MCIIOIb30BaHHEM
anrmapara Teopur OOBIKHOBEHHBIX JU(PepeHIIMaIbHBIX YPAaBHEHUH.

3agauu:

1. U3yunTh OCHOBHBIC ONIPEACIICHHS M TEOPEMBI PEMETHOM 00IaCTH.

2. Beipa®oTaTh HaBBIKK KIacCU(UKAIUN OOBIKHOBEHHBIX U (epeHINaTbHBIX YPAaBHECHHN B
COOTBETCTBUM C U3BECTHBIMH TUIIAMH.

3. I3yunTh OCHOBHBIE CBOMCTBA TUTIOB OOBIKHOBEHHBIX JU(PepeHIINaIbHbIX YPaBHEHUH,
UMEIOIUX BaXXHOE TEOPETHUECKOE U MPAKTUIECKOE 3HaYCHHUE.

4. 3yunTh METOII MHTETPUPOBaHUS TU((HEepPEHINATBHBIX YpaBHEHHH.

5. OBnazeTh HaBBIKAMU MOJAEIHPOBAHUS PoLieccoB MU (epeHIUATbHBIMU YPABHEHUSIMH.
6. ChopmMupoBaTh MOHUMAHHE COBPEMEHHOT'O COCTOSIHHSI HAYKH B 00JIACTH TEOPUHU
O0OBIKHOBEHHBIX qU((HepeHIINATBHBIX YPaBHEHUH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas guctumirHa b1.0.27 J[luddepeHnmanbabie ypaBHEHUS OTHOCUTCS K 00s13aTeIbHOM
yactu broka 1 06pa3zoBaTebHON MPOTPAMMBL.

Jlig nu3ydyenust TaHHOM y4eOHOM TUCIUIIMHBI HEOOXOIMMbI 3HAHUSI, YMEHHSI U HAaBBIKH,
dbopMupyeMbIe MTPEANIECTBYIOMUMU AUCIUILTHHAME: MaTeMaTHIECKUI aHamu3, anredpa.

[Tepeuens mocneAYOMUX YI€OHBIX JUCIUTLINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKU, POpMUpPYyEMbIe JaHHON y4eOHON AUCUUILIMHON: YUCIEHHBIE METO/IbI, SJIEMEHTHI
(GYHKIIMOHATBFHOTO aHAIM3a, METO/IbI ONITUMHU3ALINY U UCCIIEOBAHUE OTIePaIlHii.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHBI

[Iponiecc ocBoeHMs AMCUUILUIMHBI HAPaBiIeH Ha (JOPMUPOBAHHE CIEAYIOUINX KOMIIETEHIIUN B
cootBercTBUU ¢ @PI'OC BO 1 OII BO no nanpasnenuto noarorosku 44.03.05 Ilenarornueckoe
obpazoBanue (¢ IByMs TPOPUIIMHU TTOATOTOBKH):

YK-1 CriocobeH ocymecTBIsATh MOMCK, KpUTHUECKUI aHAIN3 U CUHTE3 UH(POpMaIuy,
IPUMEHATh CUCTEMHBIN MIOJXO/ AJIsl PEIIEHUs TOCTAaBICHHBIX 3ajay.

B pe3ynbTate 0CBOCHHUS TUCIUIUINHBI OO YUYarOIIUICS TOJKEH

3HATH: aNmnapar TeOpur OOBIKHOBEHHBIX AU epeHIInanbHbIX YpaBHEHUH; OCHOBHBIE
OTIpEICTICHUS] U TEOPEMBI TPEIMETHOH 00J1acTH;

YMETh: COBEPILICHCTBOBATh M MPUMEHSTH anmnapaT TEOPUH OOBIKHOBEHHBIX TU(PepeHIINaTbHBIX
YPaBHEHUIT; KOPPEKTHO BHIONPATH METO PELICHUS;

BJIaJICTh: OCHOBHBIMU METO/IaMU aIlllapaTa TeOPUH OOBIKHOBEHHBIX U (HepeHIInalIbHbIX
yYpPaBHEHUIT; HABBIKAMH MOJCITHPOBAHHMS.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 7 3a4E€THLIX €1., 252 Jac.

dopmMa NpOMEKYTOYHON aTTECTALUU: 3a4ET C OLIEHKOM, JK3aMEH.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Pasnen mucunmineel / Tema Cewm. Bunbl yaeOHO# paboThI DopMbl
KonraktHas paboTa CaMoCT. | TEKyILIero
TIPETIoIaBaTeNs C pabota | KOHTPOIS;
00yJaromuMucs Dopmbl
Jlexmun | JIao. IIpaxr. IIPOMEXKYT.
3aHATHUS | 3aHATHA aTTeCTalnuu
T 3 2 OK3.
eMma 1. BBenenue B TeOpHIO OOBIKHOBEHHBIX
i hepeHIMaTbHBIX ypaBHEHUH
Tewma 2. JInddepenimanbupie ypaBHEHHS 1- 3 2 6 4 KonTponsHas
TO TOPSZIKA, pa3pPEIICHHBIE OTHOCHTEIIEHO pabora, 3K3.
MIPOU3BOTHOM
Tema 3. YpaBHeHUE B MOJTHBIX 3 2 4 2 Kountponbuas
JuddepeHnmanax paboTa, 3K3.
Tewma 4. MHTErpupyromuii MHOXUTEIb 3 2 OKs.
Tema 5. JIuneiinsle oqHopoansie 1Y 1-ro 3 2 2 Kontponsnas
nopsaKa paboTa, 3K3.
Tema 6. JIuneiinsie Heonnopoausie Y 1-ro 3 2 4 3 Kontponbnas
nopsaKa paboTa, 3K3.
Tema 7. Yactasle cinyuan nuHelHbIX Y 1-ro | 3 2 2 1 KonrponpHas
nopsaKa paboTa, 3K3.
Tema 8. YpaBuenue bepuymnu. [IpocTsie 3 2 6 4 Kontponbnas
TUTIBI YPaBHEHUH, HHTETPUPYEMBIC B paboTa, 3K3.
KBaJpaTypax.
Tema 9. YpaBHeHnue Pukkatu 3 2 OK3.
4 2 2 KonTponbsHas
Tema 9. YpaBHeHnue Pukkatu pabota, dK3.
Tema 10. 1Y 1-ro nopsaka, He pa3pemeHHse | 3 2 OK3.
OTHOCHTEIILHO MTPOU3BOAHON. MeTon
BBEJICHUS ITapaMeTpa.
Tema 10. 1Y 1-ro nopsiaka, He pa3pemeHHse | 4 2 2 KonTponsHas
OTHOCHUTEIIbHO MTPOU3BOAHON. MeTon pabota, dK3.
BBEJICHUS ITapaMeTpa.
Tema 11. Ypauenwne Jlarpamxka. YpaBuenue | 3 2 OK3.
Knepo. Oco0ble perieHus.
Tema 11. YpaBuenue Jlarpanxka. YpaBHeHue | 4 4 2 Kontponsnas
Knepo. Oco0ble perieHus. pabora, 3K3.
Tema 12. ]IV BricIINX NOPSIKOB 3 2 k3.
Tema 13. MeTo1bl NOHMKEHUS TTOPSIIKA 3 2 OK3.
4 6 4 KonTtponsnas
Tema 13. MeToap! NOHMXEHUS NOPsIIKA pabora, 3K3.
Tema 14. [TonmxeHne Nopsaka OTACIbHBIX 3 2 OK3.
BUJIOB HETIOJIHBIX YPaBHCHUH
Tema 15. JIuneiinsie 1Y BpICIINX NOpAAKOB | 3 2 KonrponpHas
C TIOCTOSTHHBIME K03 urmeHTamu. OO1uit pabora, 3K3.
METOJ peLICHHUS.
Tema 16. Jluneitnsie ogqHopoausie Y 3 2 4 4 Kountponbnas
BBICIIHX ITOPSIIKOB C IOCTOSHHBIMHU pabora, 3K3.
koapurmenTamu. O0IIee pemeHue.




Tema 17. Jluneitabie HeoqHOpOAHBIE 1Y 2 6 4 KonTponbHas
BBICIIHX ITOPSIKOB C IOCTOSHHBIMHU pabora, 3K3.
koappurmenTamu. O61mee pemenue. Meton
HEOTpeAeIEHHBIX K03 PHUIMECHTOB.
Tewma 17. Jluneitabie HeoqHOpOAHBIE 1Y 2 2 KonTponbsHas
BBICIIHX ITIOPSIIKOB C IOCTOSHHBIMHU pabora, 3K3.
ko3 prunmentamu. Obmiee penrenne. Metox
HeonpeieIeHHbIX KO UIIEHTOB.
Tema 18. [IpubnKeHHbIE METO/BI PEIICHHS 2 4 Kontponsnas
ay pabora, 3K3.
Tema 19. Meton Diinepa u ero 2 OK3.
MOIU(DUKAIIH
Tema 20. BBenenue B TEOpUIO CUCTEM 2 OK3
0OBIKHOBEHHBIX /Y
Tema 21. TeopeMa CyIecTBOBaHUS U 2 OK3.
€IMHCTBEHHOCTH perieHus 3aaaun Komn
Tema 22. [IpogomkeHue pereHus. 2 OK3.
KoppexrHocts 3agaun Komu.
Tema 23. Jluneiinsie cuctemsl 1Y ¢ 2 Kontponsnas
TIOCTOSTHHBIMH K02 () primeHTaMu pabota, dK3.
Tema 24. JIuHeHbIE OJHOPOIHBIE CHCTEMBI 2 2 2 KonTponbsHas
Y ¢ mocTossHHBIME KO3 () (pHUITHEHTaMU. pabota, dK3.
Crydaii 1: 6a3uc n3 COOCTBEHHBIX BEKTOPOB.
Tema 25. JIuHeiHbIE OJHOPOIHBIE CHCTEMBI 2 4 4 KonTponbsHas
Y ¢ mocTossHHBIME KO3 () (pHUITHEHTaMU. pabota, dK3.
Cryqaii 2: 6a3uc Kopmana.
Tema 26. JIuHeitHbIe HEOTHOPOIHBIC 2 2 2 KoHTponbsHas
cuctembl JIY ¢ HOCTOSTHHBIMU pabora, 3K3.
koo dunmenramu. MeTox HeonpeIeneHHBIX
k02 punmeHToB.
Tema 27. MaTpuuHas skcrioneHTa. @opmyina 2 2 KonTtponsnas
00IIIeT0 peleHus THHeHHoM cucteMsl 1Y ¢ pabora, 3K3.
MTOCTOSTHHBIMU KO3 HUIIIEeHTaMU.
Tema 28. AnreOpanyecknuii METOx 2 Kontponsnas
MIOCTPOEHHS MATPUYHON SKCIIOHECHTHI. paboTa, 9K3.
Tema 29. JIuneitHas He3aBUCUMOCTh 2 OK3.
¢yaxuuit. JInneiinsrie JIY BBICIINX MOPSIKOB
C IepeMeHHBIMH KOd () pHumreHTaMu
Tema 30. O6mIee pemeHue JHHEHHOTO 2 OK3.
oaHopoaHoro JY BeIciiero nopsaka ¢
TIePEMEHHBIMU KO3 (P PUITHCHTAMH
Tema 31. O6mIee pemeHue JHHESHHOTO 2 2 2 KonTponbsHas
HeogHopoaHOoTro J[Y BhICIIEro MOpsiaKa ¢ pabota, dK3.
NepeMeHHBIMH Kodpdunmerntamu. Meton
Jlarpanxa.
2 2 1 KonTtponsnas
Tema 32. KpaeBas 3anaua. paboTa, 3K3.
2 2 Kontponsnas
Tema 33. @ynkuus I'puna paboTa, 3K3.
HUroro (3 cemectp): 34 34 32 3auer ¢
OLIEHKOI1.
HUroro (4 cemectp): 32 32 17 9K3.

4.2. Il;1an BHeayIMTOPHOM CaMOCTOSITEIbHON PadoThI 00y4aroIuXcs M0 JUCHUIIIHHE




Pasnen mucunmineel / Tema CamocTrosTenpHas paborta Or1eHoUHOE YuyebHo-
oOygaromuxcs CpEICTBO METOIIYECKOe
Bung Cpoxu 3aTpaTsl obecneuenue
CaMoCT. BEITIOJTHEH | BPEMEHH caMocCT. paboTHI
paboTHI us
Tema 2. JInddepennmanbabie Camocro | 1 Henmens 2 | KonTponsHas 1. KpacHos,
ypaBHeHHA |-TO mopsaKa, SATEIbHOE pabota Muxami
pa3pemIeHHBIe OTHOCUTEIHHO pemeHne JICOHTBEBHHY.
[TPOM3BOAHOM 3anad OOBIKHOBEHHBIE
Tema 3. YpaBHEeHHE B IOJIHBIX Camocro | 1 Henens 2 | KonrponbHas
muddepenunanax ATEJIbHOE pabora AngepernyanbHel
peleHue € ypaBHEHHS
3aJa4 3a4a491 U IIPUMCPBI
Tema 6. JIuneitnsie Camocro | 1 Henens 3 | KonTponbHas C TOPOOHBIMH
Heoanopoausie Y 1-ro SITENILHOE pabota peLIEHUAMH : y4e.
Hopsjika pelieHne nocooue 1Is CTyI.
3ajad BTYy30B / M. JL.
Tema 7. YacTHbIE citydan Camocro | 1 Hemens 1 | KonTponsHas
. Kpacnos, A. 1.
nuuerHbIx 1Y 1-ro nopsnka SITEJIbHOE pabota
pelente Kucenes, I'. U.
3ajay Makapenko. - 5-e
Tema 8. YpaBuenue bepuymm. | Camocto | 3 Henenu 6 | KonTponsHas U3, ucnp. - M.
IIpocTeie TUNBI ypaBHEHUH, SITEJIbHOE pabota KomKanra, 2005. -
HMHTErpUpyeMbIe B peleHue 253 ¢. - ISBN 5-
KBajapatypax. sanad 484-00193-5. 50
Tema 9. YpaBuenue Pukkatu Camocro | 1 Henens 3 | KonTponbHas
ATEILHOE pabora o
DeLLICHHE 2. OUIUNMNoB,
3aha9 Anekceit
Tema 10. 1Y 1-ro nopsaka, He Camocto | 1 Henmens 2 | KonTponbHas -
pa3peleHHbIe OTHOCUTEIBEHO ATEIHHOE pabora CGoprmx 3a'z[aq 1o
TPOU3BOIHON. MeTo/1 BBEZIeHUsI | pelIeHHe
nuddepeHIaTEHBI
rmapamMeTpa. 3a1ad M ypABHEHHAM
Tema 11. YpaBHeHnwne Camocto | 1 Henens 2 | KonTposbHas [Texcr] : yue6.
Jlarpanxa. Ypasaenue Knepo. | ArenabHOe pabora Hocobme / A. @.
Oco05le perreHus. pemieHne OUITHIIOB. - 4-¢
sanad m3g. - M. :
Tema 13. Metons! monmxkerns | CamocTto | 2 Hemenn 4 | KonrponbHas JluGpoxom, 2011 -
opsiAKa ATENBHOE pabora 237 ¢. - ISBN 978-
PCIICHHC 5-397-02914-8. 29
sanad 9K3. +
Tema 16. Jluneiinsie Camocro | 2 Henenu 4 | KonrponbHas
onHoposubie Y BelcImx ATEIbHOE pabora
TIOPSIIKOB C TTOCTOSTHHBIMU penieHue
koadpurnmenTamu. Odriee 3a/1a4
permieHue.
Tema 17. Jluneitnbie Camocto | 2 Henenu 4 | KoHTpompHast
HeoHopoaHbIe 1Y BhICITNX SITEJIbHOE pabota
TOPSAAKOB C TIOCTOSHHBIMHU pemieHne
ko3¢ punmentamu. O6riee 3amaq
peuienue. Meton
HEOTIIPEIeIIEHHBIX
k02 hunmeHToB.
Tema 17. Jluneiinsie Camocro | 1 Henmens 2 | KonrponbHas
HeopHopoaHble /1Y BICIINX ATEIHHOE pabora
TIOPSIIKOB C TMTOCTOSTHHBIMU penieHue
koadpurnmenTamu. Odriee 3a/1a4
pemenue. Meron
HEONpeIeICHHBIX
ko3¢ purmeHToB.




Tema 18. [TpubnmxeHHbIE Camocto | 1 Henens KoHnTponbHas

MeTozsl petieHus Y SITEJIbHOE pabota
pemeHne
3amaq

Tema 24. Jluneitnbie Camocto | 1 Henens KoHnTponpHas

oaHopoaHbIe cuctembl Y ¢ STEBLHOE pabota

TIOCTOSTHHBIMU pemeHne

ko3 Punuenramu. Cryyvaii 1: 3a/1a4

6a3nc U3 cCOOCTBEHHBIX

BEKTOPOB.

Tema 25. JIuneiinsie Camocro | 1 Henens Kontponbhas

onHOpoHbIe cucteMbl 1Y ¢ ATEIbHOE pabora

MOCTOSIHHBIMU peuieHue

ko3 Punmenramu. Cryyvaii 2: 3a/1a4

6a3uc JKopmana.

Tema 26. JIuneitnbie Camocto | 1 Henens KonTponbHas

HEOAHOpoAHbIE cucTeMbl JIY ¢ | sitenbHOE pabota

TIOCTOSTHHBIMU pemeHne

koappumenTamu. MeTtos 3amaq

HEOIpeeJIeHHBIX

KO3 HUTITUEHTOB.

Tema 31. O6miee pemenne Camocro | 2 Hexnenu Kontponbnas

JUHeHoro HeonHopoaHoro Y | areiabHOE pabota

BBICIIIETO MOPS/IKA C peuieHue

MCPEMCHHBIMH 3amau

ko3¢ ¢punnenramu. Meron

Jlarpanxa.

Tema 32. KpaeBas 3anaua. Camocro | 1 Henmens Kontponbnas
ATEIHHOE pabota
pemieHne
3amaq

OO61mas TpyJ0eMKOCTh CAaMOCTOSTENILHON paboTHI (Jac.) 49

W3 HUX C HCIIOJTB30BAHUEM DJICKTPOHHOTO O0YICHHUS U 24

JIMCTAHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTHH (Jac.)

4.3. Conep:xanue yueOHOro Mmarepuaja

Beenenue
Tema 1. BBenenue B Teoputo [NonsTre muddepenuaibHoro ypaBHeHus, nopsaka Y u ero penieHus.
OOBIKHOBEHHBIX [Tpumeps! tuddepennmansubX ypaBHeHHH. [IpuMeps! HCHonb30BaHUs

i depeHInaNbHBIX YpaBHEHUH

JuddepeHnnaNbHBIX YpaBHEHHH B IPHIIOKCHUSX.

Juddepennnanbaple ypaBHeHHs 1-T0 TOpsaKa, pa3pelleHHbIE OTHOCHTEIBHO ITPOU3BOAHON

Tema 2. InddpepenunansHble
ypaBHEHHS 1-TO MOpsIIKa,
pa3pelIeHHbIE OTHOCUTEIHHO
MIPOU3BOTHOM

Ionsarue /1Y 1-ro nopsaka, pa3pemeHHOro OTHOCUTENBHO IPOU3BOAHON, 1
ero pemrenus. iHTerpanpHas KpuBas. PazpemmMocTts B KBagpaTypax.
Hopwmansnas dopma 1Y u auddepennuanpHas popma Y. ['eomerpudeckas
untepnpetanus Y. [lone nanpasnenuit. M3oxnnaa. MeTo 1 M30KIKH.
3amaya Komu (anamuTrdeckast popMyIHpOBKa U TeOMETpHUIECKast
(dhopmymnmupoBka). TeopeMa CyleCTBOBaHHS U €UHCTBEHHOCTH (0e3
JTIOKA3aTeNbCTBA). AJITOPUTM TPOJTOIDKEHUS PEIICHUS.

Tema 3. YpaBHEHHE B TIOJTHBIX
muddepennmanax

Omnpenenenne ypaBHEHUS B TOJHBIX quddepennnanax. Kpurepuit ypaBHeHUS
B NOHBIX auddepernnuanax. @opmyna, qaromas CeMEHCTBO PEeICHUH
ypaBHEHHS B IOJTHEIX auddepenimanax. YacTHBIN cirydail ypaBHEHUS B
MOJHEIX AuddepeHnunanax: ypaBHCHHE C pa3IeICHHBIMU IIEPEMCHHBIMU.

Tewma 4. UnaTerpupyromuii
MHOXHTENb

Hurerpupyromuit MHOKUTENb. [I0MCK HHTETPUPYIOIIET0 MHOXKUTENS (BBIBOJL
YpaBHEHHUSI B YACTHBIX MPOU3BOAHBIX IS MOMCKA HHTETPUPYIOIIETO
MHOX#HTENs). CrIOco0 MPUMEHEHUS STOTO YPAaBHEHHUS B YACTHBIX
MPOU3BOJHBIX, KOTJa UHTETPUPYIOLIUN MHOXKHUTEIb 3aBUCUT TOJIBKO OT
OJHOU MepeMEHHON. Y paBHEHHE C pa3lICSIOIUMUCS IEPEMEHHBIMU U €r0
WHTETPUPYIOMHH MHOKHUTEI.




Tema 5. JIuneitable OAHOPOAHBIC
Y 1-ro nopsiaka

TTonsTue nmuueitHoro ogaopoaHoro Y 1-ro mopsaka. O6miee pemeHue u
yactHoe pemienue. OyHaameHTaabHOE penieHue. Teopema o
(hyHIaMEHTAIEHOM PEIIeHHH. TeopemMa 0 CTPYKType OOIIero perieHus
JIOAY-1. UnterpupoBanne JIOJY-1, kak ypaBHEHHUS ¢ pa3AeSIONTAMUCS
nepeMeHHbIMUA. Mozens ManbTyca.

Tema 6. JInnelinbie HEOTHOPOIHBIE
Y 1-ro nopsiaka

ITonsTie muHeitHOrO HEoAHOpOAHOTO 1Y 1-T0 MOpsiIKa. U COOTBETCTBYIOIIEE
emy JIOAY-1. Obmee pemenne u yacTHOE pemieHne. Teopema o CTpyKType
o6ero pemenus JIHY-1. Meroznst pemenust JTHAY-1: metox Jlarpanixa,
metox beprymmu, meton Diinepa, popmyina odmiero pemenus. [Ipumep: cruna
Toka B RL-11enu ¢ rpayukoM 3aBUCUMOCTH CHJIBI TOKA OT BPEMCHHU.

Tema 7. YacTHble cyuau
muHeinbIx 1Y 1-ro nopsiaka

Juddepenunanbubie ypaBHeHHs 1-ro OpsaKa, JIMHEHHBIE OTHOCUTEIILHO
He3aBUCHUMOI nepeMeHHO. JInHeliHble ypaBHeHUs 1-ro nopsijaka ¢
MOCTOSIHHBIMH K03(p(hUIIMEHTaMH U ClIelMaJIbHOM [IPaBOH YacThIO: METOA
HeoInpeJeJICHHBIX K03 (UIIMEHTOB.

Tema 8. YpaBuenue bepHysiu.
IIpocTeie THNBI ypaBHEHUH,
WHTETpUpYEMEIE B KBapaTypax.

Vpasuenue bepuynnu. Ceaenue k nuHeiHOMY ypaBHeHHI0. OJTHOPOAHOE
ypaBHeHue (He nmuHeitHoe). CBeJieHNe K YPaBHEHHIO C Pa3IeITIOIIUMUCS
MepeMEHHBIMH. Y paBHEHNUE, TPHBOANMOE K 0fHOpogHOMY. CBeieHne K
OJTHOPOAHOMY ypaBHeHHIO. O000IIEHHOE OTHOPOIHOE YpaBHEHHE 1-T0
TOPSIZIKA.

Tema 9. YpaBHenue Pukkatu

Tlonstue ypaBuenust Pukkatu. [IpoBepka ycioBuil TeOpeMbI CyILIECTBOBAHUS
1 equHCTBeHHOCTH. CriennaibHOe ypaBHeHUs PukkaTu. KanHoHn4eckuit Bua
ypaBHenus Pukkatu. Pemenue ypaBHeHUs: PUKKaTu pyu U3BECTHOM YaCTHOM
pemeHnu (cBeneHue K ypaBHeHuto bepryum). [Tondop yacTHOrO penicHus B
suie vV =ax +b u v = afx.

Juddepennnanbapie ypaBHeHus 1-ro

MOPSIJIKa, HE Pa3pPELICHHBIC OTHOCUTENBEHO POU3BOIHOM

Tema 10. 1Y 1-ro nmopsjaka, He
pa3pelieHHbIe OTHOCUTEIBHO
MpOU3BOJHON. MeTos BBeACHUS
napamerpa.

JIY-1, He pa3pelnieHHoe OTHOCUTENBHO MPOU3BOAHON. Pemienne. Penienne B
napameTpuueckoii hopme. MnTerpansuas kpusas. 3agaya Komm. Teopema
CYyLIECTBOBaHMS U €IUHCTBEHHOCTH.

Tema 11. Ypasuenue Jlarpanxa.
VYpasuenue Kiepo. Ocobble
penIeHusL.

VYpasuenue Jlarpamxka. Ypasaenue Kiepo. Ocoboe perieHue.
JMckprMUHAHTHAS KpUBasi. AJTOPUTM MOCTPOEHHSI 0COO0TO PEIICHUS.

Juddepennnanbable ypaBHEHHs BHICIINX ITOPSIKOB

Tema 12. ]IV BpicIINX TOPSIKOB

Ionsrue Y n-ro nopsiaka (pa3pelieHHOTO U HEPa3pPEIICHHOTO
OTHOCHUTEIILHO CTapIieil MPOU3BOIHOM), U ero penieHus. HTerpanpHas
kpuBas. 3agada Komm. Teopema cymecTBOBaHUS U €IHHCTBEHHOCTH.
T'eomeTpuueckast HTEpIpeTalUs HaYaIbHBIX ycioBuil. [Ipumep: nepexonnas
KpUBas /11 IyTH

Tema 13. MeToap! MOHMKEHUS
opsiAKa

IIpeobpazosanust /Y. MaBapuanT npeobpazoBanus. [loHmKeHHE TOPsIKA C
HOMOIIIO MHBAPHAHTOB. YpaBHEHUE HE COEPIKUT SIBHO ¥ M, BO3MOJKHO,
nepesie (k — 1) nponssoaHsie y. YpaBHEHHE HE CONEPIKHUT SBHO X.
OnHopoaHOe 10 ¥ ¥ ee pon3BoHBIM. Ciry4ail OJHON TPOU3BOJHOM.
OxHOpOTHOE B 000OIIEHHOM CMEICIIE.

Tema 14. ITonmxkenue nopsiaka
OTJICNIbHBIX BUJIOB HEMOIHBIX
ypaBHEHUM

Henonnsie ypaBHeHHS .F"[:,!cJ }-":”3'} =10, F{}r ':”‘1}1}:': ”3'} =,
Fly=2,y™) =0,

Jlnneitasle qudepeHIaIbHbIe YPABHEHHUS C IOCTOSHHBIMHU K03 QUIIEeHTAMU

Tema 15. JIunetinbie JIY BeICIIHX
MOPSIIKOB C MOCTOSTHHBIMH
koappurmenTamu. OOIIHA METOT
peILICHHS.

Juddepennmansupiii MEOTOWIEH. ClloKeHHe, yMHOKeHHE. DopMyia CIBHTA.
Xapaxrepuctuueckuid MHOrouseH. JIuneitnoe J{Y n-ro mopsiaka c
MOCTOSTHHBIMH KO3 (QHUIIMEHTaMU U ero obiiee penierne. OOmui METOT
pemenuns JIJIY-n ¢ TIK ¢ nomomipio tudpepeHnaIbHbIX MHOTOWIECHOB.
Cy1iecTBOBaHHE M €IMHCTBEHHOCTD perenus 3anaan Komm mis JIIY-n ¢
IK.

Tema 16. Jluneitnbie 0JHOPOIHBIE
JY BbICIINX TOPSIIKOB C
MOCTOSIHHBIMH KO3()(DUIIMECHTaAMH.
Oomiee penicHue.

Onpenenenve. JINHEHHOCTh MPOCTPAHCTBA PELICHUN. XapaKTePHUCTUIECKOE
ypaBueHue. O0miee perienue. Teopema 06 obmem pemernn. CBOHWCTBA
o01ero perreHus. BriieneHne BeecTBEHHBIX PEIICHUH 13 KOMIIEKCHBIX.
Hexoropsie muHelinble /1Y, IpUBOIUMEIE K YPAaBHEHHUSIM C TIOCTOSIHHBIMA
k03¢ PpHLIneHTaMH.




Tema 17. JIuneitabie
HeogHopoauble Y BeICIINX
TIOPSIIKOB C ITOCTOSTHHBIMHA
koappunmenTamu. O6miee
pemerne. MeTo HeopeIeIeHHBIX
KO3 HUITUEHTOB.

Omnpenenerne. CooTBEeTCTBYIONIEE 0MHOPOAHOE. [IpHHIINT CyTIepHOo3HITIL.
Merton HeonpeaeneHHBIX K03PPUITNEHTOB. Pe30HaHCHBIN 1 HEpE30HAHCHBIH
ciydan. [Ipumep. YpaBHeHHE MaNbIX KoJdeOaHUH MATHHKA.

[IpubnrxeHHpIe METOABI pemeHusl Ju(epeHIHaTbHBIX YPABHEHUH

Tema 18. [TpubnmkeHHBIE METOBI
pemenus Y

OKBHUBaJICHTHOCTH 3a1a4u Kommm 1 nHTeTrpaapHOTO ypaBHEHU. Meton
MOCJICIOBATENBHBIX NMPHOImKCHUNA. MeTo ] psIoB.

Tema 19. Meron Diinepa u ero
MOTU(PUKAIINT

Meron Diinepa, MeToj Disiepa ¢ nepecyeToM 1 MOAU(UIIMPOBAHHBINA METO/
Oiinepa. Meron Pynre-KyTtsl 4 nopsiaka. Peanuszanus anroputMon
npubamxeHHoro peuienus Ha Python n B Excel.

Cucrems! nuddepeHnraibHbIX ypaBHEHUH

Tewma 20. Beenenue B Teopuio
CUCTEM OOBIKHOBEHHBIX J[Y

Omnpenenenne cucremsl /1Y B HopMaibHOI dopme. Pemenne. Bekropras
3anuch cuctemsl. 3anavya Komu. Yenosue Jlunmuna no «y». Cucrema
WMHTErPAIBbHBIX YPaBHCHUIL, YJKBUBaNICHTHAs 3a7a4de Ko, Jlemma 06
sKkBUBaNeHTHOCTH. Jlemma ['poHyoina + noka3arenbCTBO. Y CHIICHHAS JIeMMa
I'ponyosa (6e3 1oKa3aTeNnbCTBa).

Tema 21. TeopeMma CyIiecTBOBaHHS
Y €IUHCTBEHHOCTH PEIICHUS
3agaun Komru

TeopeMa CymeCTBOBAHUA U €AMHCTBEHHOCTH IJIsI CUCTEM. Cxema
J0Ka3aTCIbCTBA CyIICCTBOBAHUA. I[OKaSaTCHBCTBO CIUHCTBCHHOCTH.

Tema 22. [TpomoinkeHre pelieHusl.
Koppekraocts 3agaun Komn.

IIponomkenue pernenus (anroputM). TeopeMa o TPOJOIHKEHUN PEIISHUS
(6e3 mokazarennpcTBa). KoppektHocTh 3amaun Komu. HenpepriBHas
3aBHCHMOCTh PELICHUsI OT IIAPAMETPOB B MPABOH YaCTH.

Jluneiinple cucTeMbl TUQQepeHIIHANbEHBIX YPAaBHEHH C MOCTOSIHHBIMHU K03 hUlimeHTaM1

Tema 23. JIunetinbie cucteMbl JIY
C MOCTOSIHHBIMU K03 (urrienTamu

Omnpenenenne. BekropHast 3anuch cuctemsl Y. OqHoponHas u
HEOJIHOpOAHAs JUHEeHHas cuctema. Pemenue. 3agaya Komu.

Tema 24. JluneiiHble 0JHOPOIHBIE
cucTeMbl 1Y ¢ MOCTOSHHBIMU
ko3 Punmenramu. Cryyvaii 1:
0a3nc 13 COOCTBEHHBIX BEKTOPOB.

CoOcTBeHHbIE 3HaYECHNUS], COOCTBEHHBIE BEKTOPHI. ba3nuc n3 coOCTBEHHBIX
BekTopoB. OOIIee pelicHre TNHSHHOW 0THOPOTHON CHCTEMBI

i depeHInaNbHBIX YPaBHEHHUH € TOCTOSIHHBIMH KOG GUIIMeHTaMH (CiTyyai
0a3nca U3 COOCTBEHHBIX BEKTOPOB).

Tema 25. JluneitHble 0JHOPOIHBIE
cucTeMbl 1Y ¢ MOCTOSHHBIMU

ko3 Punuenramu. Cryvaii 2:
6a3uc JXKopmana.

[IpucoennHeHHBIE BEKTOPEI, )KOpAaHOBa Lienouka. XKopnanos 6asuc. Obmiee
pelieHue JINHEHHOH OTHOPOAHON cuCTeMBl TU(QepeHINATBHBIX ypaBHEHUH
C MOCTOSTHHBIMU KodddurenTamu (6aszuc Kopnana).

Tewma 26. Jluneiinsie
HEOAHOpOoAHbIE cucTeMbl Y ¢
MOCTOSTHHBIMH KO3 (DHUIIEHTaMHU.
Merton HeonpeieIeHHBIX

KO3 HUITUEHTOB.

Onpenenenne. [Ipuanun cynepnosuiiun. Obiiee pemierne (Teopema).

Tema 27. MaTpuyHasi 5KCTIOHEHTA.
®dopmyita obmiero pemeHus
nuHeiHo! cucTeMEl 1Y ¢
MOCTOSIHHBIMH KO3()(DUIIMEHTaAMH.

MarpuyHnas 5KCTIOHEHTa U ee cBoicTBa. [IpuoxkeHne MaTpuaHOM
skcnoHeHTH! k pemenuto JIHCIY c TIK.

Tema 28. AnreOpandecknii METOx
HNOCTPOEHUS MaTPHUUHOU
SKCIOHEHTBHI.

AnreOpanyeckuii METO/ OCTPOEHHSI MaTPUYHON SKCIIOHEeHTHI. Ciydait 1:
MaTpulla UMeeT AuaroHanpHbli BuA. Ciiyuail 2: MaTpuLa He JUaroHaNbHasl,
HO ee COOCTBEHHbIE BEKTOPHI 00pasyroT 0asuc. Ciyyaii 3: MaTtpuna He
JMaroHajpHas u 0a3uca U3 coOCTBEHHBIX BEKTOPOB HE CYIIECTBYET.

Jluneiinsle muddepeHImansHbple ypaBHEHHS BBICIINX TIOPSAKOB ¢ IEPEMEHHBIMU Ko duimenTamu

Tema 29. Jlunetinas
HE3aBHCHUMOCTH (YHKITHH.
JIuneiinbie /1Y BhICIIMX MOPSAKOB
C IepeMeHHBIMH KOd () pHuIeHTaMu

Jluneiinas 3aBucumMocts QyHknuit. Onpenenurens Bponckoro.
HeobxonnMoe ycioBre THHEHHOHN 3aBUCUMOCTH. JIMHEHHOE ypaBHEHHE.
Jlnneitapiii nuddepennmanbubpiii oneparop. TeopeMa CyIecTBOBaHUS U
€IMHCTBEHHOCTH ISl TnHerHoro JIY (rnobanbHas)

Tema 30. O6rmiee pemrenue
JMHEWHOTOo oHOpoaHOoTrO Y
BBICIIIETO MOPS/IKA C IEPEMEHHBIMU
KodQpUIneHTaMHI

Omnpenenenne. Coiictea pemenuit JJOAY-n. Kpurepwuii muHeHOR
He3aBHCHUMOCTH n pereHuit JIOAY-n. @yHnaMeHTaIbHAS CUCTEMA PEIICHHH
(DCP). Obmiee pemenne JIOJY-n. [Toctpoenune JIOAY-n no 3amanHoi OCP.
®opmyna JlnyBumuis-OcTporpaackoro.

Tema 31. O6miee pemrenue
JTUHeHoro HeonHopoaHoro Y
BBICIIIETO MOPSIJIKA C IEPEMEHHBIMU
ko3¢ ¢punnenramu. Meron
Jlarpanxa.

Omnpenenenne. O0mee pemenue. Meton Jlarpamka.




Tema 32. KpaeBas 3amaua.

ITonsTHE KpaeBo# 3a7a4n Ha puMepe TuHeHoro JIY 2-ro mopsiaka.
Kpaessie ycnous. OgHOpoaHAsS U HEOTHOPOIHAS KpaeBas 3aaava.
CpaBHeHHe HavaIbHOW W KpaeBoi 3a1aun. EAMHCTBEHHOCTh PEIICHUS
HEOTHOPOIHOM KpaeBOW 3a7aud MPH JIFO00M MPaBON YaCTH.

Tewma 33. @ynaxmus ['pura

Oyuxmyst ['punaa. Berson hopmynbl i noctpoeHus GyHKIWU ['prHa.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Tema 3anaTus

Bcero gacosn

OrieHOYHBIE CpPENICTBA

dopmupyemblie
KOMIIETCHIINN

Tema 2. JInddepenimanbupie ypaBHeHHS 1-
TO TOPSZIKA, pa3pPEIICHHBIE OTHOCHTEIIFHO
MIPOU3BOHOM

6

KonTponsHas pabora

YK-1

Tema 3. YpaBHEHHUE B TIOJTHBIX
Juddepennmanax

KonTponsHas pabora

YK-1

Tema 5. JIuneiinsie ognopoausie Y 1-ro
MopsiIKa

Konrponbnas padora

YK-1

Tema 6. JIuneiinsie Heonnopoausie Y 1-ro
MopsiIKa

Konrponbhas pabora

YK-1

Tema 7. HacTHele ciyuau nuHedHbIX 1Y 1-ro
nopsiiKa

Konrponbhas pabora

YK-1

Tema 8. YpaBuenue bepnymnu. IIpocteie
TUIBI YPABHEHUI, HUHTETpUPYEMBIE B
KBaJIpaTypax.

Konrponbhas padora

YK-1

Tema 9. YpaBHeHnue Pukkatu

KonTponsHas pabora

YK-1

Tema 10. 1Y 1-ro nopsaka, He pa3pemieHHbIe
OTHOCHUTEIILHO MPOU3BOAHON. MeTon
BBCJICHUS TIapaMeTpa.

KonTponsHas pabora

YK-1

Tema 11. Ypasuenue Jlarpanxa. YpaBHeHUE
Knepo. Oco0ble perieHus.

KonrponbHas padora

YK-1

Tema 13. MeTo1bl IOHMKEHUS TTOPSIKA

Konrponbnas padora

YK-1

Tema 16. Jluneitabie oqHOpoaHbIe 1Y
BBICIIHX TTOPSIKOB C MIOCTOSSHHBIMHU
koapurmenTamu. O0IIEe pereHue.

KonTponsHas pabora

YK-1

Tema 17. Jluneitapie HeoqHOpOAHBIE 1Y
BBICIIIX TOPSIIKOB C TIOCTOSTHHBIMHU
koappurmenTamu. O61ee pemenue. Meton
HEOIpPEeICICHHBIX K03()QHUIINCHTOR.

KonTponsHas pabora

YK-1

Tema 24. JIuneliHbIe OAHOPOAHBIE CUCTEMBI
Y ¢ nocTossHHBIMU KO3(h(PUIIHEHTAMH.
Coyuaii 1: 6a3uc U3 COOCTBEHHBIX BEKTOPOB.

KonrponbHas padora

YK-1

Tema 25. JIuneliHbIe OAHOPOAHBIE CUCTEMBI
Y ¢ nocTossHHBIMU K03(h(PUIIHEHTAMH.
Coyuaii 2: 6a3uc XKopnana.

KonrponbHas padora

YK-1

Tema 26. JIuneitHbie HEOJHOPOIHBIE
cucteMbl 1Y ¢ MOCTOSHHBIMU
koa(dpurmeHTaMu. MeToJ1 HeonpeaeneHHBIX
KO3 HUITUEHTOB.

KonrponbHas padora

YK-1

Tema 27. MatpuuHnas sxcnionenTa. ®opmyna
ob1ero penieHus TUHEHON cuctemsl Y ¢
MMOCTOSTHHBIMH KO3 (QHUITEHTaMHU.

KonTponsHas pabora

YK-1

Tema 31. O6miee pemeHue THHESHHOTO
HeogHopoaHoro JY Briciiero nopsijaka ¢
nepeMeHHbIME K03 dunmeaTamMmu. MeTox
Jlarpanxa.

KonTponsHas pabora

YK-1

Tema 32. KpaeBas 3anaua.

KonrponbHas padora

YK-1

Tema 33. @ynaxus ['pura

KonTponsHas pabora

YK-1




4.3.2. IlepeyeHb TeM (BOMPOCOB), BLIHOCHMbIX HA CAMOCTOSITE/IbHOE M3Yy4YeHHe CTYyIeHTaMu
B PAMKAaX CAMOCTOAATEJIbHON padoThl

Tema 3amanue dopmupyembie
KOMITETEHIINU
Tema 4. THTErpUpyIOMIHA MHOXKHTEITH Pazobpath cnyuait mogdopa narerpupytomero | YK-1

MHOXHUTENS U T pepeHInaIbHOTO

ypasuenns M (x,y)dx+ N(x,y)dy =0 s

BUJE QYHKITIH ,u(a)), e @ = a)(x,y) —
(hyHKIHS IBYX IEPEMCHHBIX.

Tema 9. YpaBuenue Pukkatu Pazo0path anropuT™ cBeCHUS ypaBHEHUS YK-1
PukkaT K KaHOHH4YECKOMY BU1y B 00LIEM
ciyuae.
Tema 18. [IpubnuxeHHbIC METOABI pellicHUs | MeToJI0M pSI0B OCTPOUTH O0IIee peIIeHUe VK-1
ay JUTSL ypaBHEHHSI DUPH.

4.4. MeToan4yeckne yKa3aHusl 110 OPraHU3alMi CaAMOCTOSITEIbHOI padoThI CTY/IEeHTOB

CamocrosiTenpHast paboTa CTYACHTOB BceX (JOPM ¥ BHJIOB OOyUEHUS SBISETCS OJHUM H3
00s13aTeNbHBIX BUIOB 00pa30BaTEIbHOM A€ATEIbHOCTH, 00ECIIeUnBaIOLIEH peaTn3auio
TpeboBanuii denepanbHbIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BhICIIero obpazoBanus. CormacHo
TpeOOBaHUSM HOPMATHUBHBIX JOKYMEHTOB CaMOCTOSITENIbHAsA paboTa CTYIEHTOB SIBIISIETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeNbLHOTO MPOIIeCcca, TaK KaK OHA 00eCTIeYMBaACT
3aKperyIeHHe MMOoy4aeMbIX Ha JIEKIIMOHHBIX 3aHATUSAX 3HAHUH IMyTeM MPUOOPETeHHs HaBbIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHISI, HABBIKOB PEIICHHS aKTYaIbHBIX MPOOIEM
dbopMupoBaHUs OOLIEKYIBTYPHBIX U TPO(HECCHOHATBHBIX KOMIIETEHIIUH, HAyYHO-
UCCJIEIOBATEILCKOM IeATEeIbHOCTH, IOJATOTOBKU K CEMHHApaM, Ta00OpaTOpHBIM padoTaM, caade
3a4eTOB U AK3aMeHOB. CaMocTosTeNnbHAas paboTa CTYACHTOB IPEICTaBIIsIeT cO00 COBOKYIMHOCTh
ayUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosaTepHas paboTa B paMKax
00pa30BaTeNbHOTO MpoIiecca B By3€ PelIaeT CAeAYIOLUe 3a1a4u:

— 3aKpeIUICHUE U PacUIMpeHue 3HAaHUH, YMEHHI, MOJIYYeHHBIX CTyJ€HTaMH1 BO BpEMS
ayJIUTOPHBIX U BHEAYJAUTOPHBIX 3aHATHI, IPEBpaLIEHNE UX B CTEPEOTUIIBI YMCTBEHHON U
(bu3HYECKOI 1eATETHHOCTH;

— IpuoOpeTeHe JOMOIHUTEIbHBIX 3HAHUN 1 HaBBIKOB O JUCIUILIMHAM YYeOHOrO IUIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHHUI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
JESITENIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHHE 00pa30oBaTebHOM
IPOrpaMMBl;

— pa3BUTHE HaBBIKOB CAMOOPTaHU3AIINY;

— ¢opMUPOBaHKE CAMOCTOSTEIbHOCTH MBIILIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO ¥ CAMOPEaTN3alliu;

— BbIPaOOTKA HaBBIKOB (P (HEKTUBHOM CaMOCTOATEILHON PO eCCHOHATEHON TEOPETUYECKOH,
NPAaKTUYECKON U yueOHO-UCCIIE0BATENBCKOM EATETbHOCTH.

IMoaroroBka k neknnu. KauecTBo ocBoeHUs ColepKaHNs KOHKPETHON JUCIUILTUHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUS (OPMUPYET Y
ce0st yCTaHOBKY Ha MOJy4YeHHUE Ha JIEKIUAX HOBBIX 3HAHUH, TOMOJHSIONUINX YK€ UMEIOIIHECs 110
JMaHHOW JUcHHILTHHE. BpeMs Ha MOJATrOTOBKY CTYICHTOB K ABYXYaCOBOW JIEKIIUU MO HOPMAaTHBaM
coctaiseT He meHee (0,2 gaca.




IToaroroBka K MpakTHYeCcKOMY 3aHATHIO. [[0Ar0TOBKA K MPAaKTUYECKOMY 3aHITHIO
BKJIIOYAET CJIEAYIOIIUE 3JIEMEHThI CAMOCTOSATEIIBHOM JESITEIbHOCTH: YETKOE MPEICTABICHHE
IIeJIM ¥ 3314 €r0 MPOBEJICHUS; BbI/IEICHNE HABBIKOB YMCTBEHHOW, aHATUTUYECKOM, HAyYHON
NeSITebHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM IpeJCTOseNH paboThl. BeipaOoTka HaBBIKOB
OCYILIECTBIISICTCS C IOMOIIBIO OJY4YEeHUsI HOBOM MH(popMaIiu 00 N3ydaeMbIX MpoIeccax u ¢
IIOMOILBIO 3HAHUS O TOM, B KaKOH CTENIEHH B JAHHOE BPEMs CTYAEHT BJIaJeeT METOAaMU
UCCIIEIOBATEIbCKON AEATEIbHOCTH, KOTOPBIMU OH CTaHET MOJIb30BaThCS HA MPAKTUYECKOM
3aHATHM. [loaroTOBKa K MpakTHYECKOMY 3aHATHIO HEpeKo TpeOyeT nojdopa Marepuana,
JAHHBIX ¥ CIICIHATIbHBIX HCTOYHUKOB, C KOTOPBIMH MPENCTOUT yueOHas padora. CTyAeHTHI
JIOJDKHBI IoOMa MOATOTOBUTH K 3aHATHIO 3—4 npumepa (popMyJIMPOBKH TEMbI HCCIIEIOBAHNS,
IPECTaBICHHOTO B MOHOTpa(usiX, HAYUYHBIX CTAaThsIX, OTYETaX. 3aTEM OHH CAaMOCTOSTEIBHO
OCYILECTBIISAOT IIOUCK COOTBETCTBYIOLIMX UCTOYHUKOB, ONPEAEISAIOT aKTYaJIbHOCTh
KOHKPETHOT'O UCCIIEI0OBAaHMS ITPOLIECCOB U SIBJICHUM, BBIZICTISIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeIbCTBAa aBTOPAMHU HaY4HBIX Pa0OT LIEHHOCTH TOT0, YeM OHM 3aHUMaroTcd. B xoze
CaMoTo0 MPaKTHUYECKOTO 3aHATHUS CTYIEHTHI CHavyasla MPEICTaBIAI0T HallIeHHbIE UMU BapUaHThI
(OpMyYIHPOBKH aKTyaJIbHOCTH UCCIIE0BAHUS, 00CYKAAIOT UX U OOOCHOBBIBAIOT CBOE MHEHHE O
HaWJIy4llleM BapuaHTe. BpeMs Ha MOAroTOBKY K MPAKTUYECKOMY 3aHSATHIO IO HOPMAaTHBaM
coctaiseT He meHee (0,2 Jaca.

IToaroroBka Kk ceMHHApCKOMY 3aHATUHIO. CaMOCTOSITENbHAS OTOTOBKA K CEMHHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOI U MHOM JINTepaTypbl; Ha IOUCK
JIOTIOJTHUTEIBHON MH(OpMAaIIK, TO3BOJISIONIEH ITy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCAx; Ha
BbIJIeJIEHUE ITPU paboTe C pa3HbIMU UCTOUHUKAMHU HEOOXOAUMOI HH(pOopMaIK, KOTOpas
TpeOyeTcst U1 MOTHOTO OTBETAa Ha BOIIPOCHI TJIaHA CEMUHAPCKOTO 3aHATHS; Ha BEIPAOOTKY
YMEHUS MPaBUIIBHO BBINKMCHIBATh BBICKa3bIBAHUS ABTOPOB U3 UMEIOLINXCSI HICTOUHUKOB
uHpopmanuu, opopMIIATh X M0 OubimorpadhuyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYILECTBIIATh AHAIU3 BHIOPAHHBIX HCTOYHUKOB MH(OPMaLUK; Ha IOJTOTOBKY COOCTBEHHOIO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha ((OPMUPOBAHHE HABBIKA OTEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HUKATh MPU 00CYKIEHUM TEX WJIN UHBIX
Hay4HbIX IpoOeM. BpeMs Ha MOATrOTOBKY K CEMHHApY IO HOPMATHBAM COCTABIISIET HE MEHEe
0,2 gaca.

IMoaroroBka K KOJI0OKBUYMY. KOIIIOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
o0cyx/ieHue pa3zena JUCLUIIIIMHBI HA OCHOBE CaMOCTOSATENIBHOTO H3YUEHUs 3TOro pasiena
cryaentamu. [loaroToBka Kk JaHHOMY BHy Y4€OHBIX 3aHATHI OCYIIECTBIISIETCS B CIEIYIOILEM
nopsiake. [Ipenonasarens 1aeT COUCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEYET MOIY4YUTh IPU
U3yYEHHUH ONPEIETICHHOTO MEPEYHs HayYHBIX UCTOYHUKOB. CTyJJ€HTaM BO BHEAYIUTOPHOE
BpeMsl HEOOXO0AMMO ITPOUYUTATh CIIELHATIBHYIO JIUTEPATYpPY, BBIIIUCATh U3 HEE OTBETHI HA
BOIIPOCHI, KOTOPbIE OYIYyT 00CYXIaThCs HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIUPOBATH CBOE
MHEHHE 10 KaXJIOMY U3 BOIIPOCOB, KOTOPOE OHM BBICKAXYT Ha 3aHATUU. Bpemsi Ha MOATrOTOBKY K
KOJUIOKBUYMY 110 HOpPMaTHBaM cocTasiisieT He MeHee (0,2 Jaca.

IMoaroroBka K KOHTPOJILHOI padoTe. KoHTponbHas paboTa Ha3HAYaETCs MOCIE
U3y4eHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIHUILIMHBI U IPEICTaBIseT COO0H
COBOKYITHOCTb PAa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYJEHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOJIy4aloT OoT npenojaBaress. CaMoCcTosSTebHAas MOATOTOBKA K KOHTPOJILHOW paboTe
BKJIIOYAET B c€0sl: — M3y4YEHHUE KOHCIEKTOB JIEKLIUI, paCKPhIBAIOILUX MaTepuall, 3HaHUE
KOTOPOT'O MPOBEPSIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOro MaTepuaia, MoJlydeHHOTO
IIPY NOJATrOTOBKE K CEMMHAPCKUM, IIPAKTUYECKUM 3aHATHSM U BO BPEMsl UX IIPOBEACHUS;
U3y4eHHE JOMOTHUTEIHHOM INTEPaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAEep KaHue
IIPOBEPSAEMbIX 3HAHUI; COCTABICHUE B MBICIIEHHON (hOpME OTBETOB Ha [TOCTABJIEHHBIE B
KOHTPOJILHOH paboTe BOMpOoCkl; (OpMUPOBAaHUE NICUXOJIOTHIECKOH YCTAaHOBKHM HA YCIIEIIHOE
BBINOJIHEHHUE BCEX 3aJlaHUi. BpeMsi Ha MOArOTOBKY K KOHTPOJIBHOM paboTe 10 HOpMaTUBaM
COCTaBJISIET 2 yaca.



IMoaroroBka k 3a4yety. CamMocTOsITEIbHAS MOJTOTOBKA K 3a4ETy JIOJDKHA
OCYILIECTBIISITHCSL B TeUEHUE Bcero cemectpa. [1oAroToBka BKIIIOYAET CielyIoUIe TeHCTBUS:
MEPEYUTATh BCE JICKIIUH, & TAKIKE MAaTEPUAIIBI, KOTOPHIE TOTOBUIIUCH K CEMHUHAPCKUM U
MPAKTUYECKUM 3aHITHIM B T€UEHHE CEMECTPa, COOTHECTH 3Ty HH(OPMALIHIO ¢ BOIIPOCaMH,
KOTOpBIE JaHbI K 3a4€Ty, €CIIM MH()OPMAIIMK HEAOCTATOUYHO, OTBETHI HAXOIAT B MPEITI0KEHHOM
npernojaBarenieM uteparype. Pekomenayercs nenaTh KpaTkue 3anucu. Bpems Ha MoAroToBKy K
3a4yeTy 10 HOpMaTHBaM COCTaBJIsIET HE MEHee 4 JacoB.

IMoaroroBka Kk 3x3ameny. CamocTosTeNIbHAS MTOATOTOBKA K SK3aMEHY CXO0XKa C
MOJTOTOBKOM K 3a4eTy, 0coOOeHHO ecnu oH AuddepenunpoBannbii. Ho 00beM yaeOHOTOo
MaTepuaia, KOTOPbI Hy>KHO BOCCTAaHOBUTH B IAMSTH K 3K3aMEHY, BHOBb OCMBICIIUTh U TIOHATb,
3HAYUTEIBHO OOJIBIIIE, IOATOMY TpedyeTcs O0blle BpEMEHH U YMCTBEHHBIX yCHIIMNA. BaxkHO
c(hopMHUPOBAThH LIETOCTHOE MIPEICTABICHHUE O COACPKAHUHU OTBETA Ha KaXKIblii BOIIPOC, YTO
MpeJnoiaracT 3HAaHUE Pa3HBIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO WJIM HHOTO SIBIICHUS,
mpolecca, yMeHHe pacKpbiBaTh (DaKTOPbI, OMPeNesSIonIie UX TPOTUBOPEYUBOCTh, 3HAHIE UMEH
YUYEHBIX, U3yUaBIIUX 00CyxaaemMyto npobiemy. HeoOxoaumo Takke npuBecTd HHPOPMALIUIO O
MaTepuaniax YMIUPUUYECKUX UCCIIeI0BAaHUM, UTO YKa3bIBaeT Ha BCECTOPOHHIOIO MTOATOTOBKY
CTY/IEHTA K 9K3aMeHy. Bpems Ha IOArOTOBKY K 9K3aMEHY 110 HOpMaTHBaM COCTaBiIsIeT 36 yacoB
JU1sl 6aKaaaBpoB.

B ®BI'OY BO «UI'Y» opraHu3zaiusi CaMOCTOSITEIbHON paOOThI CTY/IEHTOB
pernamentupyercs [lonoxxeHnem o caMoCTOATEIbHON paboTe CTYIEHTOB, IPUHATHIM Y YEHBIM
cosetom UI'Y 22 utons 2012 r.

5. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITINHBI

a) OCHOBHAas JUTEpaTypa

1. ®umunmos, Anekceii demopoBuu. Bpenenme B Teopuro auddepeHnnanbHbIX
ypaBHeHud [Tekct] : yueO.mist cTyn. By3oB 1o rpymme ¢us.-mar. Hanp. u cmei. / A. O.
Owunnos. - U3n. crep. - M. :Jlenanna, 2015. - 239 c. - ISBN 978-5-9710-1499-7. 50 sk3.+

0) IOTIOJTHUTEIbHAS JTUTEPATYPA

1. KpacnoB, Muxaunn JleontseBuu. OObIKHOBeHHbIE aupdepeHnnanbuple ypaBHEHUS
[Tekct] : 3amauu ¥ IpUMEPHI € MMOAPOOHBIMH pPEIICHUSIMU: Y4ed.mocodue s CTyA. BTy30B / M.
JI. Kpacnos, A. U. Kucenes, I'. 1. Makapenko. - 5-¢ uzn., ucnp. - M. :KomKnura, 2005. - 253 c.
- ISBN 5-484-00193-5. 40 5x3.+

2. Tpenorun, Bnagunen AnekcannpoBud. OOBIKHOBeHHbIE U depeHInanbHbIe
ypaBHeHus : yueOHuk / B. A. Tpenorun. - M. :@usmariut, 2009. - 311 c¢. - ISBN 978-5-9221-
1063- 1. 50 3k3. +

3. @wmnnos, Anekcer @®emopoBud. COopHHMK 3amad 1o aAuddepeHIInaIbHBIM
ypaBHeHusM [Tekcr] : yue6.mocobue / A. @. Owmunmos. - 4-¢ u3g. - M. : Jlubpokom, 2011. -
237 c. - ISBN 978-5-397-02914-8. 29 sk3+

B) 0a3bl JaHHBIX, HH()OPMALIMOHHO-CIIPABOYHbBIE U IIOMCKOBBIE CHCTEMBI:

1. https://isu.bibliotech.ru — snexTporHO-6MOMOTEYHAs cucTema UT'Y
2. http://e.lanbook.com — 3nexTpoHHO-OMOIMOTeYHAast cuctema JIAHD

3. http://rucont.ru — snexrponHas 6udauoreka PYKOHT

4. http://ibooks.ru — snekTpoHHO-OMOIMOTEYHAs cucTeMa ibooks

5. http://e-library.ru — Hay4Has 351ekTpoHHas oubnuoreka eLIBRARY
6. http://educa.isu.ru — o6pazoBatenbubiii mopran UI'Y




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-12a00paTOpHOE 000pya0BaHUE

OTOT PA3/IEJI HE 3AIIOJIHATDH

6.2. [IporpamMmmHoOe obecriedeHue

1. Python (Bepcuu 3.6 wnu Beime) + Numpy + Matplotlib + Scipy + Sympy.
2. MS Excel (Bepcun 2007 win Beimie) mium LibreOffice.

7. OHEHOYHBIE MATEPHAJIBI V151 TEKYIIEI'O KOHTPOJIA 1
MMPOMEXYTOYHOU ATTECTALLUA

7.1. OnleHOYHbBIE CPEACTBA TEKYLIEr0o KOHTPOJISI

Bun xonTpons KonTponupyemsle TeMbl KonTponupyemsie
KOMIIETEHIIUH
KonTtpomnbHas pabora Nel Tembr Ne 2, 3, 5-8 VK-1
Kontponsnaas padora Ne2 Temsr Ne 15-17 VK-1
KonTponsHas pabota Ne3 Temsr Ne 9-11, 13, 17, 18 VK-1
KontponsHas pabora Ned Temsr Ne 23-28, 31-33 VK-1

[Ipumepbl OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIA

JleMOHCTpalOHHBIN BapUaHT KOHTPOJIbHON paboThr Nol

Omnpenenuts Tun ypaBHeHus. Haiitu Bce pereHus.
Ly = x+y—4
x—2

2. xy =3x"+ 9" + ).
3. (ex+ S)dy —ye' dx=0.
4. Pemuts 3anauy Ko

- 2x 2x°
Y Y=

1+x*7  1+x°
5. MeToaoM H30KIMH IOCTPOUTH MHTETPAIBHYIO KPHUBYIO,

npoxosmLyto uepes touxy M

xy'=2y, M(2,3).




JleMOHCTpalMOHHbII BApHAHT KOHTPOJIbHOM paboThl Ne2

3anmcaTh 4acTHOE pEIICHHE HEOJHOPOAHBIX YPaBHEHHH COIJIACHO METOJy HEOIpEeeTICHHBIX
K03 PHUIMEHTOB, YHCIOBBIX 3HAYCHUN KOA(P(UIIMEHTOB HE HaXOAUTh. Takxe 3amucarb ooiiee

pelIeHre COOTBETCTBYIOIUX OJHOPOIHBIX YPaBHEHMIA
1. Y"+3y"+2y =1-x".

2. Y'"—4y"+5y'—2y=(16—-12x)e™".
3. Y'+2y =4e"(sinx+cosx).
Pemnth ypaBHeHME

4.  y"=2y"=2ch2x.

5. y"—y'=2¢e"+cosx.

JleMOHCTpalMOHHBIN BApHAHT KOHTPOJIBbHOM paboThr Ne3

Pemmts 1Y wnm 3anauy Ko

1. tgx-y" =2y".

2. y"=18sin’ ycosy, y(1)=x/2, »'(1)=3.
3. (1+sinx)y" =cosx-y".

4. y"+y" =49 - 24x7,

5.4y°y"=y* ~16, y(0)=2\/§, y'(O)zl/\/E.

JleMOHCTpalMOHHbII BApHAHT KOHTPOJIbHOM paboTs1 Ned

Pemnts 3amauy Komu
Ly"+y=I/sinx, y(z/2)=1, y'(z/2)=x/2.
2. y" =3y’ +2y=e"/(1+e™), »(0)=0, y'(0)=0.

3. PemuTh HEMHEIHYIO CUCTEMY
}Jr = }12 =
S _Z_
4. Haiitn oOwee penrenue cucremsr J1Y
P
x =2x—y+z
Yy =x4+2y—z
Z=x—y+2z

7.2. OnleHOYHbIE CPeACTBA ISl IPOMEKYTOYHON aTTecTAluu

Cnmcok BOmpocoB k 3a4ety (3 cemectp)

1. Ilonsatue 1Y 1-ro nopsaka, pa3pelieHHOIO OTHOCUTEIBHO IPOU3BOIHOM, U €r0 PELIEHMUS.
WNurerpanbHas kpuBas. PazpemmmMocTs B kBaaparypax. Hopmanbnas ¢popma /Y u



10.
11.

12.

13.

14.
15.

16.

17.
18.

19.
20.
21.
22.
23.

24.

25.

26.

muddepenmanbaas Gopma Y. 3agaua Ko (ananutudeckas GopMyIupoBKa U
reomeTrpuueckas GopMyiaupoBka). Teopema CylecTBOBaHUS U €IMHCTBEHHOCTH (0e3
JI0Ka3aTeNbCTBA). AJITOPUTM NPOJOIKEHUS PELLICHUS.

I'eomeTpuyeckas unrepnperanus 1Y 1-ro nopsiaka, pa3pemieHHOro OTHOCUTEIBHO
npousBoaHo. Ilosie HanpaBnenunii. M3okimnHa. MeToa N30KIKH.

Omnpenenenue ypaBHeHUs B MOJMHBIX Auddepenunanax. Kpurepuit ypaBHeHHs B MOJTHBIX
muddepeHnmanax.

HuTerpupoBanue ypaBHeHUS B MOJIHBIX Tuddepeninanax. Y paBHeHue ¢ pa3aeaeHHbIMU
MEPEMEHHBIMH, KaK YaCTHBIN CTy4ail ypaBHEHHS B MOJHBIX quddepeHnnanax.
WuTerpupytonuii MHOXKHUTENb. [loMCK HHTErpupyIOLEero MHOXKUTENS (BBIBOJ ypaBHEHUS B
YaCTHBIX IPOU3BOJHBIX JJIs OMCKA UHTEIPUPYIOLIEr0 MHOKHUTEIS).

[Touck MHTErpUPYIOLIEr0 MHOKUTENS, 3aBUCSIIETO TOJIBKO OT OJTHON IEPEMEHHOM.
VYpaBHEHME ¢ pa3AEIAIOLMMUCS IEPEMEHHBIMU U €I0 UHTETPUPYIOIIMI MHOXKHUTEb.
[Tonsitue nuHeitHOTO OTHOPOAHOTO Y 1-TO Mopsinka. OO1ee pemeHne U 4acCTHOE pelieHue.
dyHraMeHTaIbHOE pelIeHue (onpeaeieHre u GpopMmyia BeIYUCICHUs). Teopema o CTPYKType
obmero pemenust JIOAY-1.

Wurerpuposanne JIOJY-1, kak ypaBHEHUs ¢ pa3AesOLMMUCS IepeMeHHbIMUA. Moenb
Marnsbryca.

[Tonsarue nuneitnoro Heoanopoaunoro /1Y 1-ro nopsiaka. u coorsercrByroiee emy JIOAY-1.
OO6miee perieHne U 4acTHOE pelieHune. Teopema o cTpykType obmiero pemenus JIHIY-1.
Meroast pemienust JIHAY-1: meton Jlarpanxa, meton bepuymnu, meron Ditnepa.

BeiBog hopmyssl quist moctpoenus odmero pemenus JIHIY-1. Ilpumep: cuna Toka B RL-
ey ¢ TpauKOM 3aBUCMOCTH CHJIBI TOKA OT BPEMEHHU.

Juddepennmanbapie ypaBHeHHUS 1-ro MOpsaKa, TMHEHHBIE OTHOCUTEIBPHO HE3aBUCUMOM
[IEPEMEHHOM.

Jlunelinble ypaBHEeHHUsI 1-T0 MOpsAKA C TOCTOSHHBIMU KOA(DPUITMEHTAMU U CTIEIUATIbHON
IPaBOI YacThIO: METO HEOIPEIeIEHHBIX KO((PUIIEHTOB.

VYpaBuenue bepnynnu. CBeeHNne K JUHEMHOMY YPaBHEHUIO.

ITonsarue ypaBuenus Pukkaru. [IpoBepka yciioBH TEOPEMBI CYIIECTBOBAHUS U
enMHCTBEHHOCTH. CrieniMaibHOe ypaBHeHUs Pukkatu. KaHOHMYEeCKHil BUl ypaBHEHUS
Puxkatu. Pemienue ypaBHeHus: PUKkaTy npyu H3BECTHOM YaCTHOM pEIIEHUH (CBEIEHUE K
ypaBHeHHUI0 bepuyn). OTaenpHble peKOMEH AU 10 OA00pY YaCTHOTO PELICHUSI.
OpnHopoaHOe ypaBHEHUE (He auHEHOe). CBeeHHE K YPaBHEHUIO C Pa3AelIOIUMUCS
nepeMeHHbIMH. O000IIeHHOE OJTHOPOIHOE YpaBHEHHE 1-ro mopsiika.

VYpaBHeHMEe, IPUBOIUMOE K OAHOPOIHOMY. CBEIEHUE K OJHOPOIHOMY YPAaBHEHUIO.

JY-1, He pa3penieHHOe OTHOCUTENIBHO MPOU3BOHON. Onpenenenue pemenus. Meron
MHTETPUPOBAHUS B ITapaMeTpuieckoil popme. IHTErpanbHas KpuBasi.

JY-1, He pa3zpenieHHOe OTHOCUTENIBHO Mpon3BoAHOM. 3anada Kommu. Teopema
CYLIECTBOBAHMS U €JUHCTBEHHOCTH.

VYpaBuenue Jlarpanxa u MetoJ ero peuieHus. Y paBuenue Kiepo u Metos1 ero peieHusl.
Ocoboe pemenue. JluckpuMUHAHTHAs KpUBasi. AJTOPUTM ITOCTPOEHUS 0COOOTO PEeIICHUsI.
[Tonsitue 1Y n-ro nopsiaka (pa3pemeHHoro 1 Hepa3peieHHOro OTHOCUTEIBHO CTapIeit
IIPOU3BOJHOMN), U €ro pemeHus. MiHTerpanpHas Kpusasi.

[Tonstue 1Y n-ro nopsiaka. 3agaya Komu. ['eomerpruueckas nHTEpIpeTanus Ha4albHbIX
ycioBuii. Teopema CylmecTBOBaHUS U €IMHCTBEHHOCTH.

[Tonmxenue nopsaka 1Y ¢ noMoIbI0 HHBAPUAHTOB: YPABHEHUE HE COAEPHKUT SIBHO «y» U,
BO3MOXHO, nepBbie (k-1) mpou3BoaHbIE; ypaBHEHHE HE COEPIKUT SBHO «X»; OTHOPOIHOE 110
«y» U €€ IPOU3BOIHBIM.

ITonmxkenue nopsiaka J[Y. Meron BblIeIeHUS TOJIHOM IPOU3BOAHON. MeToa penieHus
OJIHOPOAHOTO B 000011eHHOM cMBbIcie [V Beicuiero nopsaka.

HTErpupoBaHUe HEMOIHBIX ypaBHeHuii Buaa F(x,y™) = 0, F(y™—1, 30} = g,
F{},':n—ﬂj},':n}} =
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28.

29.

30.

31.

32.

33.

Huddepenunansupiii MHoroweH. CiiokeHue, yMHOKeHHe. DopMyIia clBUTA.
Xapakrepuctruueckuit MHorousieH. Jluneiinoe /1Y n-ro nopsuka ¢ moCTOSHHBIMHU

Ko uLreHTaMu U ero odIIee pereHue.

O6mwmit meton pemenns JI/IY-n ¢ mocTossHHBIME KO3 HUIIMEHTAMH C TIOMOIIIBIO

g depeHraIbHpIX MHOTOWIeHOB. CyIiecTBOBaHUE U €IMHCTBEHHOCTDh PELICHUS 3aau
Kot aist JIIY-n ¢ moctosHHEBIME KO3 PUITIEHTAMHU.

Jlunetinoe ogHopoaHoe /Y n-ro mopsiaka ¢ HOCTOSHHBIMU K03 puiimenramu.
Onpenenenre. JINHEHHOCTh MPOCTPAHCTBA PEIICHUN. XapaKTEPUCTUUECKOE YPABHEHHUE.
Jluneiinoe ogHopoaHoe /Y n-ro mopsiaka ¢ nocTosHHBIMU K03 punmenramu. O61mee
pemenue. Teopema 06 obmem permernn. CBOHCTBA 00IIIETO PEIICHUS.

Jluneiinoe ogHopoaHoe /Y n-ro mopsiaka ¢ nocTosHHBIMU K03 punmenramu. Boinenenue
BEILIECTBEHHBIX PEHICHUN U3 KOMIUIEKCHBIX. HekoTopble nmuneiinbie /1Y, npuBoarMBIE K
YPaBHEHHSIM C TIOCTOSTHHBIMHU KO3 (QUITEHTAMH.

Jluneiinoe HeomHopoaHOE JIY n-ro mopsiaka ¢ mOCTOSTHHBIME KO3 (QUIIMEHTAMH.
Onpenenenue. CooTBeTcTBYIOLIEE OAHOPOAHOE. [IpUHLIMI CylIepHO3UIUU.

Jluneiinoe HeomHopoaHoe JIY n-ro mopsiaka ¢ mocTosTHHBIMU K03 dunmertamu. Meto
HEOoIpeaesIeHHbIX KO GHUIIMEeHTOB. Pe30HaHCHBIN 1 HEpe30HAHCHBIN ciydau. [Ipumep:
ypaBHEHHE MaJbIX KOJeOaHUH MaTEMaTUYECKOTO MATHHKA.

DK3aMeHaIMOHHBIC BOIIPOCHI (4 ceMecTp)

1.

o

10.

11.

12.

13.

14.

15.

DKBUBAJICHTHOCTH 3a1auu Kolm u MHTErpaibHOTO ypaBHEeHHs 18 nuddepeHnaibHoro
ypaBHEHUS 1-TO Mopsijka, pa3pelieHHOr0 OTHOCUTENIBHO MPOX3BOIHON. MeTos
MOCIIEA0BATEIHHBIX MPUOIMKEHUI.

Meron psaos.

Merton Diinepa ans pewenus Y 1-ro nopsaka, paspelieHHOIO OTHOCUTEIBHO
npou3BoHON. MeTtos Ditepa ¢ mepecueToM U MOAUGUIIUPOBAHHBIN METO T Ditiepa.
Merton Pynre-KyrTsl 4 nopsiaka. Peannsanus anropuTMoB NpHOIMKEHHOTO pEeIIeHHs Ha
Python u ¢ momomnisto snexkTporHbIx Tadsmi (MS Excel mnu LibreOffice).

Omnpenenenue cucremsl 1Y B HOpManbHO# Gopme. Onpenenenune pemenus. Bekropras
3anuch cucteMbl. 3amada Komm. Ycnosue Jlunmmuia no «y». Cucrema HHTErpajgbHbIX
ypaBHEHHMIA, SKBUBaJIeHTHas 3a7aue Komm. JleMma 06 9KBHBaJI€HTHOCTH.

Jlemma ['ponyosia + noka3arenbcTBo. Y cuiieHHas JiemMa ['ponyosia (6e3 Joka3aTenbcTBa).
Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH JUIsl cucteM. CXxeMa JoKa3aTellbCTBa
CyILIECTBOBAHUSI.

Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH Ul cucTeM. [loka3aTenbCTBO €IMHCTBEHHOCTH.
[Iponomkenue pernieHus (aroputm). Teopema o mpooiKeHUN perieHus (6e3
JI0Ka3aTeNIbCTBA).

KoppekTtnocTs 3agaun Ko mis cucrem JIY. HenpepbiBHAs 3aBUCUMOCTD PELIEHUS OT
[1apaMeTPOB B IIPABOX YaCTH.

Jluneiinas cucrema 1Y ¢ nocrossHabIMU KO3 purmentamu. Onpenenenue. BektopHas
3anuck cucteMbl Y. OqHopoaHast 1 HEOIHOPOIHAs JTUHEHHas cuctema. Pemenue. 3agaua
Komm.

CoOcTBeHHbIE 3HaUSHHsI, COOCTBEHHBIE BEKTOPHI. ba3zuc u3 codcTBeHHBIX BeKTOpoB. Ob1Iee
pelIeHne JIMHEMHOW OHOPOHON cucTeMbl () depeHITnaIbHbIX YPaBHEHUHN C TTOCTOSSHHBIMU
kodduimenTamu (cydaii 6azuca u3 COOCTBEHHBIX BEKTOPOB).

[IpucoennHeHHBIC BEKTOPHI, )KOPIaHOBA 1ienoyka. JKopmanos 6asuc. O01iee pemieHne
JUHEWHOW OJTHOPOJHOM cucTeMbl MU (hepeHInaIbHBIX YPaBHEHUH ¢ TOCTOSHHBIMU
koadurnmentamu (6a3uc XKopaana).

Jluneitnast HeogHOpOAHAs cucTeMa JY ¢ mocTossHHBIMU KoddduimenTamu. OnpeneneHue.
[Tpunnun cyneprosuiuu. OO1ee pemenue (Teopema).

MarpuyHas 3KCIIOHEHTa U €€ CBOMCTBA. [IpuitokeHne MaTpU4YHON HKCIIOHEHTHI K PELLICHUIO

JIHCAY cIIK.



16. Anrebpanueckuii METOJ TOCTPOCHUSI MATPUUHON SKCIOHEHTHI. Ciyyaii 1: MaTpuia uMeet
nuaroHanbHbId By, Ciydaid 2: MaTpuIla He TUaroHaibHas, HO €e COOCTBEHHBIE BEKTOPHI
o0pa3yroT 6asuc.

17. AnreGpanveckuii METO1 IIOCTPOCHHS MAaTPUYHOM dKCITOHEHTHI. Citydail 3: MaTpuiia He
JTUaroHabHast, U 0a3uca U3 COOCTBEHHBIX BEKTOPOB HE CYIIECTBYET.

18. JIuHeitHast 3aBUCUMOCTh/HE3aBUCUMOCTh (hyHKIHH. Onpenenutens BpoHckoro.
Heo6xoanmoe ycnoBre JIMHEHHOH 3aBUCUMOCTH N (DYHKIIUH.

19. JIuneitnoe nuddepeHImaibHOe ypaBHEHUE BBICIIIETO TOPsJIKa C IEPEMEHHBIMU
ko uurentamu. JIuneinslit qudpepeHmanbHbI onepatop. Teopema cyiiecTBOBaHUS U
€MHCTBEHHOCTH 1 TuHerHoro 1Y (rinobanbHas)

20. JInneiinoe oxHopoaHoe [V BhICIIEro nmopsjaka ¢ nepeMeHHbIMU K03 dumenramu.
Onpenenenne. CpoiictBa pemenuit JIOAY-n. Kputepuit nuHeiHOM HE3aBUCUMOCTH N
pewenuit JIOAY-n.

21. Jluneitnoe ogHopoaHoe /Y BbICIIero mopsijaka ¢ nepeMeHHbBIMU KOdPHuImeHTamu.
OynnamentanbHas cuctema petienuit (PCP). O6mee pemenue JIOAY -n.

22. Jluneitnoe ogHopoaHoe /Y BbICcIIero mopsijaka ¢ nepeMeHHbBIMU KOdDPHUImeHTamu.
[Noctpoenue JIOAY-n no 3agannoit ®CP. ®opmyna JInysumis-OcTporpaickoro.

23. Jluneitnoe HeogHOpoAHOE /1Y BBICIIEro MOpsaKa ¢ MepeMEeHHBIMU KOdhPHUIIneHTaMu.
Omnpenenenne. O6mee pemenune. Merton Jlarpanxa.

24. TlonsTue kpaeBoM 3aaa4uu Ha mpuMepe JuneitHoro Y 2-ro nopsiaka. Kpaesbie ycioBus.
OnHopoaHasi U HEOTHOPOIHAs KpaeBas 3aa4ya. CpaBHEHUE HAYaJIbHOM U KpaeBOM 3a/1auu.
EavHCTBEHHOCTH pellieHus] HEOTHOPOIHOM KPaeBOM 3aa4u MPH JTIFOOO0M MpaBOH YacTH.

25. ®ynkuus 'puna. Beioa hopmynsl s moctpoenus pynkuuu I'puna.

[IpumMepbl OLIEHOYHBIX CPEICTB VI IPOMEKYTOYHON aTTeCTAIlUM:

JleMOHCTpalOHHBIN SK3aMEHAIMOHHBIN Ouitet (4 cemecTp)

MWUHUCTEPCTBO OBPA3OBAHMSA 1 HAYKHA POCCUICKOM ®EJIEPAIIANA
(denepaabHoe rocyrapcTBeHHOE 010/7KeTHOE 00pa30BaTe/bHOEe YUpeKIeHHEe BhICIIEro 00pa3oBaHus
«HpkyTcKkmii rocyiapcTBeHHbIH YHUBEPCHTET)

(®I'bBOY BO «UI'Y»)

HNHceTuTyT MaTeMaTHKU U HHGOPMALIMOHHBIX TEXHOJIOTHI

SK3AMEHALIMOHHBIN BUJIET Ne 26
1.y +25=0, y(2) = -5, y'(Z) =—1.
2. y"—4y' +4y =e*"sin3x.

3. Jluneiinoe omnopoaHoe JIY BhICIIEro mMopsaka ¢ MEPEeMEHHBIMH KO3 (GUIIMEHTAMHU.
OynnamentanbHas cuctema petienuit (PCP). O6mee pemenue JIOAY-n.

Pazpaborunk: JleontheB Poman FOpeeBuy, kana. ¢pus.-mat. HayK, JOIEHT




