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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Ilenu:

1. ®opMupOBaHKE Y CTYICHTOB COBPEMEHHBIX TEOPETHUECKNX 3HAHUN M MPAKTHUECKIX
HaBBIKOB MCCJIEIOBaHUS B 00JIACTH OOBIKHOBEHHBIX U (epeHIHATbHBIX YPaBHEHHI.

2. O3HaKOMJICHHE C IPUHINIIAMH MaTeMaTHYECKOTO MOJICIIMPOBAHUS C MCIIOIb30BaHHEM
anrmapara Teopur OOBIKHOBEHHBIX JU(PepeHIINaIbHBIX YPaBHEHUH.

3agauu:

1. U3yunTh OCHOBHBIC ONIPEACIICHHS i TEOPEMBI PEMETHOM 00IaCTH.

2. Beipa®oTaTh HaBBIKY KJIacCU(UKAIIUN OOBIKHOBEHHBIX U (epeHINaTbHBIX YPAaBHECHH B
COOTBETCTBUM C U3BECTHBIMH TUIIAMH.

3. I3y4nTh OCHOBHBIE CBOMCTBA TUIIOB OOBIKHOBEHHBIX JU(PepeHIINaIbHbIX YPaBHEHUH,
UMEIOIUX BaXXHOE TEOPETHUECKOE U MPAKTUIECKOE 3HaYCHHUE.

4. 3yunTh METOII MHTETPUPOBaHUS MU (HEepeHINATBHBIX YPaBHEHHH.

5. OBnazeTh HaBBIKAMU MOJAEIHPOBAHUS IPOLiecCOB MU (HEepeHIUATBHBIMU YPABHEHUSIMH.
6. ChopmMupoBaTh MOHUMAHHE COBPEMEHHOT'O COCTOSIHHSI HAyKH B 00JIACTH TEOPUHU
0OBIKHOBEHHBIX AU((HepeHITNATBHBIX YPaBHEHU.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas qucuurmmmaa b51.0.15 Iuddepennuanbapie ypaBHEHUS! OTHOCUTCS K 00513aTEIbHOM
yacTu bioka 1 00pa3oBaTebHON MPOTPAMMBEI.

Jnist u3yyeHust JaHHOHM y4eOHOM TUCIUILTMHBI HeOOXOJMMbI 3HAHUS, YMEHHSI U HaBBIKH,
dbopmupyembie npeamecTByommMy guciuminHamu: b1.0.12 Marematnueckuii aHams,
b1.0.13 Anre6pa, 51.0.14 T'eometpus, b1.0.27 [TakeTsl KOMIIBIOTEPHON MaTEeMaTHKU.

[Tepeuens mocneAYOMUX YI€OHBIX JUCIUTLIINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKH, popMuUpyeMble JaHHOU yueOHoU nucturminHoi: b1.0.17 YnucnenHnbie METOIBI,
b1.0.18 Metroast ontumuzaiuu, b1.B.01 OcHOBBI MaTeMaTHYECKOTO MOACIUPOBAHUS,

b1.0.20 Metoap! ontuManbHoro ynpasieHus, b1.0.22 OyHKIMOHATbHBIA aHAIHN3,

b1.B.09 Ilpuknagnoe MatemaTrnueckoe moaenuposanue, b1.0.23 YpaBHeHnus matemMaTuueckoi
bu3uKH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Ipouiecc ocBoeHUsT AUCHUTIIIMHBI HATIPABIIeH Ha (POPMHUPOBAHUE CIEAYIONTUX KOMITETESHITU B
cootBercTBuU ¢ ®I'OC BO u OII BO no nanpasnenuto noaroroBku 01.03.02 IMpuknagHas
MaTeMaTHKa 1 HH(POpMATHKa:

OIIK-1 Cniocoben npumeHsTh (pyHIaMEHTaIbHbIC 3HAHUS, TTOJIYYCHHBIC B 00JIaCTH
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAYK, M HCIIOJIB30BATh UX B MPOPECCHOHATHHON
NeSITEIbHOCTH;

OIIK-3 CnocobeH npuMeHsTh U MOAU(DUIUPOBATh MATEMAaTHUECKNUE MOACIH JUISl PeILICHHS
3a/1a4 B 007acTH MpoecCHOHABHON e TETLHOCTH.

B pe3ynbraTe 0cCBOCHHUS TUCIUIUINHBI OOYUYarOIIUICs TOJKEH

3HATH: aNmnapar TeOpuru OOBIKHOBEHHBIX AU epeHIInanbHbIX YpaBHEHUH; OCHOBHBIE
OTIpEeZICTICHUS U TEOPEMBI TPEIMETHOH 00JIacTH;

YMETh: COBEPILICHCTBOBATh M MPUMEHSTH anmnapaT TEOPHUH OOBIKHOBEHHBIX TU(hepeHIINaTbHBIX
YpPaBHEHUIT; KOPPEKTHO BHIONPATH METO PELICHUS;



BJIJICTh: OCHOBHBIMU METO/IaMH aIlllapaTa TeOPUN OOBIKHOBEHHBIX U (dHepeHITnalIbHbIX
YPaBHEHHI; HABBIKAMHU MOJIEITMPOBAHUS.

4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIIAET 8 3a4eTHRIX €., 288 Jac.

dopmMa NpOMEKYTOUHON aTTECTALUU: IK3aMEH, JK3aMEH.

4.1. Copep:xanue TUCUMIJIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
Y4eOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJUYeCTBA AaKA[IeMUYECKUX YACOB

Pasnen mucunmineel / Tema Cewm. Bunbl yaeOHO# paGoThI DopMbl
KonraktHas paboTa CaMocCT. | TEKyIIEero
TpernoaBaTess ¢ pabota | KOHTPOJS;
00yJaroImuMuUCs DopMbI
Jlexmun | JIa0. IIpaxr. IPOMEXKYT.
3aHATHS | 3aHATHS aTTeCTanuun
Tema 1. BBenenue B Teoprto OOBIKHOBEHHBIX | 3 2 OK3.
i hepeHIMaTbHBIX ypaBHEHUH
Tema 2. JInddepenimanbupie ypaBHEHHS 1- 3 2 6 2 KonTponbsHas
IO MOPsAKA, pa3pelICHHbIE OTHOCUTEILHO pabora, 3K3.
MIPOU3BOTHOM
Tema 3. YpaBHEeHHE B IOJIHBIX 3 2 4 2 Kontponsnas
quddepennmanax pabora, 3K3.
Tewma 4. aTerpupyromuii MHOXXHUTEIb 3 2 K3,
Tema 5. JIuneiinsle oqHopoansie 1Y 1-ro 3 2 2 Kontponsnas
nopsaKa pabora, 3K3.
Tema 6. JIuneitnsie Heonnopoausie Y 1-ro 3 2 4 3 Konrponbhas
nopsaKa pabora, 3K3.
Tema 7. Yactable cmyuan nuHelHbIX Y 1-ro | 3 2 2 1 KonrponpHas
nopsaKa pabora, 3K3.
Tema 8. YpaBuenue bepuymnu. [IpocTsie 3 2 6 6 Konrponbnas
TUIBI YpaBHEHUH, HHTETPUPYEMBIE B pabora, 3K3.
KBaJpaTypax.
Tema 9. YpaBHeHnue Pukkatu 3 2 OK3.
4 2 2 KonTponsHas
Tema 9. YpaBHeHnue Pukkatu pabota, dK3.
Tema 10. 1Y 1-ro nopsaka, He pa3pemeHHse | 3 2 OK3.
OTHOCHTEIILHO MTPOU3BOAHON. MeTox
BBEJICHUS ITapaMeTpa.
Tema 10. 1Y 1-ro nopsiaka, He pa3pemieHHsie | 4 2 2 KonTponbsHas
OTHOCHUTEIILHO MTPOU3BOAHON. MeTon pabota, dK3.
BBEJ/ICHHS IIapaMeTpa.
Tema 11. YpaBuenue Jlarpanxa. YpaBHeHue | 3 2 OK3.
Knepo. Oco0ble perieHus.
Tema 11. YpaBuenue Jlarpanxka. YpaBHeHue | 4 4 2 KonTtponsnas
Knepo. Oco0ble perieHusl. pabora, 3K3.
Tema 12. ]IV BpicIINX NOPSIKOB 3 2 K3,
Tema 13. MeTo1bl NOHMKEHUS TTOPSIIKA 3 2 OK3.
4 6 4 Kontponsnas
Tema 13. MeToap! NOHMXEHUS NOPsIIKA pabora, 3K3.
Tema 14. [TonmxeHue Nopsaka OTACIbHBIX 3 2 OK3.
BUJIOB HETIOJIHBIX YPaBHCHUMA




Tema 15. JIunetinpie J[Y BhICIINX TTOPSIIKOB 2 Kontponbnas
C TIOCTOSTHHBIMU K03 durmenTamu. OOmunit pabota, dK3.
METOJ PeIICHHS.
Tema 16. Jluneitabie oqHOpoaHbIe 1Y 2 4 4 KonTponbsHas
BBICIIHX ITOPSIIKOB C IOCTOSHHBIMHU pabora, 3K3.
koapurmenTamu. O0IIee pereHue.
Tema 17. Jluneitabie HeoqHOpOAHBIE 1Y 2 6 4 KonTponsHas
BBICIIHX ITOPSIIKOB C IOCTOSHHBIMHU pabora, 3K3.
ko3 Punuenramu. Obmee pemeHne. Mertos
HeornpeJeJICHHbIX K03 (UIIMEHTOB.
Tema 17. Jluneitnbie HeogHOpOAHBIE Y 2 2 Kontponbhas
BBICIIHX MTOPSIKOB C TOCTOSTHHBIMHU pabora, 3K3.
koo dunmenramu. O61ee pemenne. Metox
Heonpe/IeIeHHbIX KO UITEHTOB.
Tema 18. [TpubmmKeHHbIE METO/BI PELICHHS 2 2 KonTtponsnas
ay paboTa, 3K3.
Tema 19. Meton Diinepa u ero 2 OK3.
MOIUPUKAITAN
Tema 20. Beaenne B TEOPUIO CUCTEM 2 OK3
OOBIKHOBEHHBIX Y
Tema 21. Teopema CyIIecTBOBaHUS H 2 OK3.
€IMHCTBCHHOCTH perreHus 3axaun Komn
Tema 22. [IpomoinkeHHe peIIeHuI. 2 OK3.
Koppektaocts 3agaun Komn.
Tewma 23. Jluneitabie cucteMsl /1Y ¢ 2 KonTponbsHas
TOCTOSTHHBIMH K02 () prmmeHTaMu pabota, dK3.
Tema 24. JIuHeiHbIE OJHOPOIHBIE CHCTEMBI 2 2 2 KonTponbsHas
AY ¢ nocTossHHBIMU K03 (HUITEHTAMH. pabora, 3K3.
Coyuaii 1: 6a3uc B3 COOCTBEHHBIX BEKTOPOB.
Tema 25. JIuHeliHbIC OAHOPOAHBIE CHCTEMBI 2 4 2 KonTtponsnas
Y ¢ nocTossHHBIMU K03()(DUITEHTAMH. pabora, 3K3.
Coayuaii 2: 6a3uc XKopnana.
Tema 26. JIuHeliHbIe HEOXHOPOIHBIE 2 2 2 KonTtponsnas
cuctembl JIY ¢ HOCTOSTHHBIMU paboTa, 3K3.
koo dunmenramu. MeTox HeonpeIeneHHBIX
ko3¢ punmeHToB.
Tewma 27. MatpuuHnas sxcnionenta. ®opmyna 2 2 KonTponbsHas
ob1ero penieHus TuHeHoH cuctemsl 1Y ¢ pabota, dK3.
TIOCTOSTHHBIMH K09 ( PHUIreHTaMu.
Tema 28. AnreOpandecKkuii METO 2 KonTponbsHas
ITOCTPOSHHSI MATPUIHOHN SKCIIOHEHTEI. paborta, 3K3.
Tewma 29. JluneiiHast HE3aBUCUMOCTh 2 OK3.
dynkui. JInnetrinasie JIY BBICIIHX TOPSIKOB
C IepEeMEHHBIMH K03 GHIMeHTaMU
Tema 30. O01ee perreHne JIMHSHHOTO 2 OK3.
onHopoaHoro [V BbICcIIero nopsaka c
NepeMEeHHBIMH K03 pHUIIMeHTaMU
Tema 31. Obuiee pemeHne TMHEHHOTO 2 2 4 Kontponsnas
HeogHOpoaHoro J[Y BEICIIEro mopsiaka c pabora, 3K3.
repeMeHHBIMH Kodpdunmentamu. Meton
Jlarpanxa.
2 2 2 KonTtponsnas
Tema 32. KpaeBas 3anaua. pabota, dK3.
2 2 KonTponbsHas
Tewma 33. @ynakmus ['pura pabota, dK3.
Hroro (3 cemectp): 34 34 22 9K3.
Wroro (4 cemecTp): 32 32 26 9K3.

4.2. Il;1an BHeayIMTOPHOI CaMOCTOSITEIbHON PadoThI 00y4arouXcs M0 JUCIHUIIIHHE




Pasnen mucunmineel / Tema CamocTrosTenpHas paboTta Or1eHoUHOE YuyebHo-
oOygaromuxcs CpEICTBO METOIYECKOe
Bung Cpoxu 3aTpaTsl obecneuenue
CaMoCT. BEITIOJTHEH | BPEMEHH camMocCT. paboTHI
paboThI ust
Tewma 2. JInddepennmanbabie Camocro | 1 Hemens 2 | KonTponsHas 1. KpacHos,
ypaBHeHHA |-To mopsaKa, SITEIbHOE pabota Muxaui
pa3pemIeHHBIe OTHOCUTEIHHO pemeHne TleoHTheBUY
TIPOU3BOIHOM 3a7a4
P A A OOBIKHOBEHHBIC
Tema 3. YpaBHEeHHE B IOJIHBIX Camocro | 1 Henens 2 | KonrponbHas
nuddepeHaEHBI
muddepenunanax ATEJIbHOE pabora
pelieHye € ypaBHEHHS
3aJa4 3a4a491 U IIPpUMCPBI
Tema 6. JIuneitnsie Camocro | 1 Henens 3 | KonTponbHas C TOPOOHBIMH
Heoanopoausie Y 1-ro SITENILHOE pabota peLIEHUAMH : y4eO.
Hopsjika peerne nocoOue 1JIs CTyI.
3ama4q
A BTy30B / M. JI.
Tema 7. YacTHbIE citydan Camocro | 1 Hemens 1 | KonTponsHas
. Kpacuos, A. 1.
nuuernbix 1Y 1-ro nopsnaka SITEJIbHOE pabota
pelente Kucenes, I'. U.
3ajau Makapenko. - 5-e
Tema 8. YpaBuenue bepuymm. | Camocto | 3 Henenu 6 | KonTponsHas U3, ucnp. - M.
IIpocTeie TUNBI ypaBHEHUH, SITEJIbHOE pabota KomKanra, 2005. -
HHTETPUPYEMBIC B pelieHue 253 ¢. - ISBN 5-
KBajapatypax. sanad 484-00193-5. 50
Tema 9. YpaBuenue Pukkatu Camocro | 1 Henens 2 | KonrponbHas K3, +
ATEIbHOE pabora ’
eIICHNE
P 2. ®WIUIIoB,
3a1a4 .
Anexceit
Tema 10. 1Y 1-ro nopsaka, He Camocto | 1 Henmens 2 | KonTponbHas -
pa3spelieHHbIe OTHOCUTEIBHO ATEIHHOE pabora ’
N COopHUK 33124 110
TIPOM3BOHONW. MeTo1 BBEIEHUS | pElLIeHHE
nuddepeHIaITEHBI
rmapamMeTpa. 3amaq
M ypaBHEHUSIM
Tema 11. YpaBHenwue Camocto | 1 Henens 2 | KonTposbHas [Texcr] : yue6
Jlarpanxka. Ypasuenue Kiepo. | srenbHoe aboTa ) i
0 p6 p p p mocobue / A. @.
cOOBIE peIIeHus. eIIICHHE
p p Oununmos. - 4-¢
3amaq W3 - M. -
Tema 13. Metons! mormxkerns | Camocto | 2 Hemenn 4 | KonrponbHas JuGpokom, 2011 -
mopsaaka STCIIBHOC pa6OTa 237 c. - ISBN 978-
pelicHIe 5-397-02914-8. 29
- sanad 9K3. +
Tema 16. JIluneiinsie Camocro | 2 Henenu 4 | KonrponbHas
onHoposubie Y BelcInx ATEIbHOE pabora
TIOPSIIKOB C TMTOCTOSTHHBIMU peuenne
koadpurnmenTamu. Odrmiee 3a/1a4
permieHue.
Tema 17. Jluneitnbie Camocto | 2 Henenu 4 | KoHTponbHast
HeoHopoaHbIe 1Y BhICIINX SITEJIbHOE pabota
TOPSAKOB C TIOCTOSHHBIMHU pemieHne
kod¢ppunmentamu. O6rmiee 3amaq
peuieHue. Meton
HEOTIIpEIeIICHHBIX
Kk0d(dunmeHToB.
Tema 17. Jluneiinsie Camocro | 1 Henmens 2 | KonrponbHas
HeoxHopoaHble /1Y BeICIINX ATEIHHOE pabora
TIOPSIIKOB C TMTOCTOSTHHBIMU pemenne
koadpunmenTamu. Odriee 3a/1a4
peuenue. Meron
HEONpeIeICHHBIX
ko3¢ punmeHToB.




Tema 18. [TpubnmxeHHbIE Camocto | 1 Henens KoHuTponpHas

MeTozsl petieHus Y SITEJIbHOE pabota
pemeHne
3amaq

Tema 24. Jluneitnbie Camocto | 1 Hemens KonTponbHas

oaHopoaHbIe cuctembl Y ¢ SITEBLHOE pabota

MOCTOSTHHBIMU pemeHne

ko3 Punmenramu. Cryyvaii 1: 3a/1a4

6a3nc U3 COOCTBEHHBIX

BEKTOPOB.

Tema 25. JIuneiinsie Camocro | 1 Henens Kontponbnas

onHOpoHbIe cucTteMbl 1Y ¢ ATEIbHOE pabora

MOCTOSTHHBIMU peueHne

ko3 Punmenramu. Cryyvaii 2: 3a/1a4

6a3uc JXKopmana.

Tema 26. Jluneitnbie Camocto | 1 Henens KoHnTponbHas

HeOAHOpoAHbIE cucTeMbl JIY ¢ | sitenbHOE pabota

TIOCTOSTHHBIMU pemeHne

koappumenTamu. MeTton 3amaq

HEOIpeeJIeHHBIX

KO3 HUITUEHTOB.

Tema 31. O6uiee perenne Camocro | 2 Hexnenu Kontponbnas

JUHeHoro HeonHopoaHoro Y | areiabHOE pabota

BBICIIICTO MOPS/IKA C peueHne

MCPEMCHHBIMH 3amau

ko3¢ ¢punnenramu. Meron

Jlarpanxa.

Tema 32. KpaeBas 3anaua. Camocro | 1 Henmens KontponbHas
SATEIHHOE pabota
pemieHne
3amaq

OO61mas TpyJ0eMKOCTh CAaMOCTOSTENTLHON paboTHI (Jac.) 48

W3 HUX C HCIIOJTB30BAHUEM DJICKTPOHHOTO O0YICHHUS U 24

JIMCTAHIIMOHHBIX 00Pa30BaTEIbLHBIX TEXHOJOTHH (Jac.)

4.3. Conep:xanue yueOHOro MaTepuaJia

BBenenue
Tema 1. BBenenue B Teopuro ITonsTue muddepennmatbHOTO YypaBHeHMsI, Topsinka 1Y u ero pemeHus.
OOBIKHOBEHHBIX [Ipumeps! muddepeHnransHbIX ypaBHeHUH. [IpruMeps! HCoIp30BaHMSA

i depeHIMaTbHBIX ypaBHEHUH

b hepeHIMATBHBIX YPaBHEHUH B IPUIIOKECHIISIX.

Juddepennnansaple ypaBHeHHS 1-ro MOpsaKa, pa3pelIeHHbIe OTHOCHTEIEHO IPOU3BOJHON

Tema 2. JInddepenimanbabie
ypaBHEHHS 1-T0 mopsiaka,
pa3spelieHHbIe OTHOCUTEIBHO
MPOU3BOIHON

Tlonsarue 1Y 1-ro nmopska, pa3pemnieHHOro OTHOCUTEIBHO IPOU3BOTHOM, 1
ero peureHus. MaTerpansHas KkpuBas. PazpemmmocTts B KBaJparypax.
Hopwmanbnas popma 1Y n muddepenmmansuas popma Y. 'eomerpudeckas
untepnperanus V. Ilone nanpasnenuit. M3oxknuHa. MeTox U30KINH.
3anaya Konm (ananurnyeckast GOpMyIMpOBKa U TeOMETPUIECKast
¢dopmynuposka). Teopema cylecTBOBaHUs U €MHCTBEHHOCTH (0€3
JIOKA3aTeNbCTBA). ANTOPUTM NPOJIOJDKEHUS PELICHUSL.

Tema 3. YpaBHeHHUE B HOJHBIX
nmuddepeHImanax

OnpenencHre ypaBHEHUS B MOJNHBIX quddepernmanax. Kpurepuit ypaBHeHUS
B TOJHBIX auddepennnanax. @opmyra, naromas ceMelCTBO penIeHIH
YpaBHEHHS B MOJHBIX AU depeHnnanax. YacTHbIN Ciydaid ypaBHEHHS B
MOJHBIX AU depeHnnanax: ypaBHeHHE C pa3AeICHHBIMI IePEMEHHBIMU.

Tewma 4. MaTETpHpyIOMHA
MHOXXHUTEJb

HHTerpupyromuit MHOXKHUTENb. [TOMCK HHTETPUPYIOIMIET0 MHOKUTESI (BBIBOT
YpaBHEHHS B YaCTHBIX ITPOU3BOIHBIX [UIS IOWCKA MHTETPUPYIOIIETO
MHOXuTeNs ). Crioco0d MpUMEHEHUs 3TOTO YpaBHEHHUS B YaCTHBIX
MIPOM3BOIHBIX, KOTJa HHTETPUPYIOMNANA MHOKHUTEIb 3aBUCHT TOJBKO OT
OJIHOH mepeMeHHOU. YpaBHEHHUE C pa3IesIOIIUMUCS IEPEMEHHBIMU U €T0
WHTETPUPYIOMINN MHOKHUTEI.




Tema 5. JIuneitable OAHOPOAHBIC
Y 1-ro nopsiaka

TTonsitue nmuueitHoro ogaopoaHoro Y 1-ro mopsaka. O6miee pemenue u
yactHoe pemienue. OyHaameHTaabHOE penieHue. Teopema o
(hyHIaMEeHTaIBHOM pemIeHnH. Teopema 0 CTPYKType OOIIero perieHus
JIOAY-1. UnterpupoBanne JIOJY-1, kak ypaBHEHHUS ¢ pa3AeISIONTAMHUCS
nepeMeHHbIMUA. Mopens ManbTyca.

Tema 6. JInneliHbIe HEOTHOPOIHBIE
Y 1-ro nopsiaka

[TonsTie muHeitHOrO HEeoHOpOAHOTO Y 1-T0 MOpsiIKa. U COOTBETCTBYIOIIEE
emy JIOJIY-1. O6miee pemeHre 1 9acTHOE pemieHre. TeopeMa o CTpyKType
o6mero pemenus JIHY-1. Meroznst pemenust JTHAY-1: meton Jlarpanixa,
Mmetox beprymmu, meton Ditnepa, popmyina odmiero pemenus. [Ipumep: cruna
Toka B RL-11enu ¢ rpa¢ukoM 3aBUCUMOCTH CHJIBI TOKAa OT BPEMCHHU.

Tema 7. HacTHble cyuau
muHeiHbIx 1Y 1-ro nopsiaka

Juddepenunanbubie ypaBHeHHs 1-ro OpsiaKa, IMHEHHBIE OTHOCUTEIILHO
He3aBUCUMOI nepeMeHHO. JInHeliHbIe ypaBHEHUs 1-ro nmopsjaka ¢
MOCTOSIHHBIMH K03(h(hUIIMEeHTaMM 1 CrielMaJIbHOM MIPaBOW YacThIO: METOA
HeoInpeJeJICHHBIX K03 (hUIIMEHTOB.

Tema 8. YpaBuenue bepHysiu.
IIpocTeie UMb ypaBHEHUH,
WHTETPUpYEMEIE B KBapaTypax.

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

Tema 9. YpaBHenue Pukkatu

Tlonstue ypaBuenust Pukkatu. [IpoBepka ycioBuil TeOpeMbI CYIIECTBOBAHUS
1 equHCTBeHHOCTH. CriennaibHOe ypaBHeHUs PukkaTu. KanHoHW4eckuit BUI
ypaBHenus Pukkatu. Pemenue ypaBHeHUs: PUKKaTu pu U3BECTHOM YaCTHOM
peurenun (cBeneHue K ypaBHeHuto bepryiun). [Togbop yacTHOro pemicHus B
suie V =ax +b u v = afx.

Juddepennnanbapie ypaBHeHus 1-ro

MOPSIJIKa, HE PA3pPEUICHHBIC OTHOCUTENBHO PONU3BOIHOM

Tema 10. 1Y 1-ro nopsiaka, He
pa3pelieHHble OTHOCUTEIBHO
MpOU3BOJHON. MeTos BBeACHUS
napamerpa.

JIY-1, He pa3pelnieHHoe OTHOCUTEBHO MPOU3BOAHON. Pemenne. Penienne B
napameTpuueckoit hopme. MnTterpansuas kpusas. 3agada Komm. Teopema
CYyILIECTBOBaHMS U €IUHCTBEHHOCTH.

Tema 11. YpaBuenue Jlarpanxa.
VYpasuenue Kiepo. Ocobble
peuIeHusL.

VYpasuenue Jlarpamxka. YpasHenue Kiepo. Ocoboe perienue.
JMckprMUHAHTHAS KpUBasi. AJTOPUTM MOCTPOEHHSI 0COO0TO PEIICHUS.

Jud depennnanbaple ypaBHEHHs BHICIINX ITOPSIKOB

Tema 12. ]IV BpIcIINX TOPSIKOB

Ionsrue Y n-ro mopsiaka (pa3peiieHHOTO U HEPa3pPEIICHHOTO
OTHOCHUTEIILHO CTapIieil MPOU3BOIHOM), U ero penreHus. HTerpanpHas
kpuBas. 3agada Komm. Teopema cymecTBOBaHHS U €IWHCTBEHHOCTH.
T'eomeTrpuueckast MHTEpIpeTalUs HAaYaIbHBIX ycioBuil. [Ipumep: nepexonas
KpUBas /11 yTH

Tema 13. MeToap! MOHMKEHUS
opsiiKa

IIpeobpazosanust /Y. MaBapuanT npeobpazoBanus. [loHmkeHHe oOpsaKa ¢
HOMOIIIbIO MHBAPHAHTOB. YpaBHEHUE HE COIEPIKUT SIBHO ¥ M, BO3MOJKHO,
nepesie (k — 1) nponssoaHsie y. YpaBHEHHE HE CONEPIKHUT SBHO X.
OnHopoaHOe 1o ¥ 1 ee Tpon3BoIHBIM. CiTy4yaid OJTHON IPOU3BOJHOM.
OpmHOpOTHOE B 000OIIEHHOM CMEICIIE.

Tema 14. ITonmwkenue nopsiaka
OTJICNIbHBIX BUJIOB HEMOIHBIX
ypaBHEHUM

Henonnsle 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. OOImHA METOT
peILICHHS.

Juddepennmansabiii MEOTOWIEH. ClIoKeHHe, yMHOXKeHHE. DopMyia CIBHTA.
Xapaxrepuctuueckuid MHOrouseH. JIuneitnoe J{Y n-ro mopsiaka c
MOCTOSTHHBIMH KO3 (QHUIIIEeHTaMU U ero obiiee penierne. OOImui METOT
pemenns JIJIY-n ¢ TIK ¢ nomomipio ntudpepeHnaIbHBIX MHOTOWIECHOB.
Cy1iecTBOBaHHE M €IMHCTBEHHOCTD perenus 3anaan Komm mrs JITY-n ¢
IK.

Tema 16. Jluneitnbie 0JHOPOIHBIE
JY BbICIINX TOPSIKOB C
MOCTOSIHHBIMH KO3()(DUIIMEHTAMH.
Oo1miee penicHue.

Onpenenenve. JINHEHHOCTh POCTPAHCTBA PELICHUN. XapaKTePHUCTUIECKOE
ypaBueHue. O0miee perienue. Teopema 06 obmem pemernn. CBOWCTBA
o01ero perieHus. Briienenne BemecTBEHHBIX PEIICHUH 13 KOMIIEKCHBIX.
Hexoropsie muHelinbie /1Y, IpUBOIUMEIE K YPaBHEHHUSIM C TIOCTOSIHHBIMA
k03¢ PpUIneHTaMH.




Tema 17. Jluneitnbie
HeogHopoauble Y BeICIINX
TIOPSIIKOB C ITOCTOSTHHBIMHA
koappurmenTamu. O6miee
pemerne. MeTo HeopeIeIeHHBIX
KO3 HUITUEHTOB.

Omnpeneneane. CooTBEeTCTBYIONIEE 0MHOPOAHOE. [IpHHIINT CyTIepIO3HITIL.
Merton HeonpeaeneHHBIX K03PPUITMEHTOB. Pe30HaHCHBIN 1 HEpE30HAHCHBIH
ciydan. [Ipumep. YpaBHeHHE MaNbIX KoJdeOaHUH MATHHKA.

[IpubnrxeHHBIe METOABI pemeHus JudepeHIHaTbHBIX YPAaBHEHUH

Tema 18. [TpubnmkeHHBIE METOBI
pewenust Y

OKBHUBaJICHTHOCTH 331a49u Komu 1 nHTeTrpaabHOTO ypaBHEHU. Meton
MOCJICIOBATENBHBIX NMPHOIImKeHUA. MeTo ] psIoB.

Tema 19. Meron Diinepa u ero
MOTU(PUKAIINT

Meron Diinepa, MeTos Disiepa ¢ mepecyeToM ¥ MOAU(UIIMPOBAHHBINA METO/
Oiinepa. Meron Pynre-KyTtsl 4 nopsiaka. Peanusanus anroputMon
npubmxeHHoro peuienus Ha Python n B Excel.

Cuctems! nuddepeHnraibHbIX ypaBHEeHUH

Tema 20. Beenenue B Teopuio
CUCTEM OOBIKHOBEHHBIX J[Y

Omnpenenenune cucremsl /1Y B HopMaibHOI dopme. Pemenne. Bekropras
3anuch cuctemsl. 3anavya Komu. Yenosue Jlunmuna no «y». Cucrema
UHTErPAIBbHBIX YPaBHCHUI, YJKBUBaNICHTHas 3a7ade Ko, Jlemma 06
sKkBHUBaNeHTHOCTH. Jlemma ['poHyoina + 1oka3arenbCTBO. Y CHIICHHAS JIeMMa
I'ponyosa (6e3 qoKa3aTenbCTBA).

Tewma 21. TeopeMma CymiecTBOBaHHS
Y €IUHCTBEHHOCTH PEIICHHS
3agaun Komru

TeopeMa CymeCTBOBAHUA U €AMHCTBEHHOCTH IJIsI CUCTEM. Cxema
J0Ka3aTCIbCTBA CyIICCTBOBAHUAA. I[OKaSaTCHBCTBO CAUHCTBCHHOCTH.

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

IIponomkenue pernenns (anroput™). TeopeMa o MPOJOIHKEHUN PEIISHUS
(6e3 mokazarenncTBa). KoppektHocTh 3amaun Komu. HenpepriBHas
3aBUCHMOCTh PELICHUsI OT IIAPAMETPOB B MPABOH YaCTH.

Jluneiinple cucTeMbl TUQQEpeHIIMANBEHBIX YPAaBHEHHI C MOCTOSIHHBIMHU KO3 QUlimeHTaM1

Tema 23. JIunetinbie cucteMbl JIY
C MOCTOSIHHBIMU Kod(urrienTamu

Omnpenenenne. BekropHast 3anuck cuctemsl Y. OgHoponHas u
HEOJIHOpOAHAs JUHEeHHas cuctema. Pemenue. 3agaya Komu.

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

CoOcTBeHHbIE 3HaYECHNUS], COOCTBECHHBIE BEKTOPHI. ba3nuc n3 coOCTBEHHBIX
BekTopoB. OOIIIee penicHrue TNHSHHOW 0THOPOTHON CHCTEMBI
muddepeHnInaNbHBIX YpaBHEHHUH ¢ IIOCTOSHHBIMH KO3 GUIMeHTaMH (CiTydai
0a3nca U3 COOCTBEHHBIX BEKTOPOB).

Tema 25. JluneitHble 0JHOPOIHBIE
cucTeMbl 1Y ¢ MOCTOSHHBIMU

ko3 Punmenramu. Cryvaii 2:
6a3uc JKopmana.

[IpucoennHeHHBIE BEKTOPEI, )KOpAaHOBa Lienouka. XKopranos 6asuc. O6miee
pelIeHne JMHEHHON OHOPOJHOM CHCTEMBI AN( epeHINATBHBIX YpaBHEHUH
C MOCTOSTHHBIMU KodddurenTamu (6azuc Kopnana).

Tewma 26. Jluneiinpie
HeOoAHOpoAHbIE cucTeMbl 1Y ¢
MOCTOSTHHBIMH KO3 (DHUIIEHTaAMHU.
Merton HeonpeieIeHHBIX

KO3 HUTITUEHTOB.

Onpenenenne. [Ipuanun cynepnosuriun. Obmiee pemerne (Teopema).

Tema 27. MaTpuyHasi 5KCTIOHEHTA.
®dopmyita obmiero pemeHus
nrHeHo! cucTeMEl 1Y ¢
MOCTOSIHHBIMH K03()(DHIIMEHTaAMH.

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

Tema 28. AnreOpanyecknii METOx
HOCTPOEHUS MaTPHUUHOU
SKCHOHEHTBHI.

AnreOpanyeckuii METO/1 OCTPOEHHSI MaTPUYHON SKCIOHEeHTHI. Cirydait 1:
MaTpulla UMeeT AuaroHanbHbli BuA. Ciiyuail 2: MaTpuLa He JUaroHanbHasl,
HO ee COOCTBEHHbIE BEKTOPHI 00pasyroT 0asuc. Ciyyaii 3: Marpuna He
JMaroHajpHas u 0a3uca U3 coOCTBEHHBIX BEKTOPOB HE CYIIECTBYET.

Jluneiinsle muddepeHImansHple ypaBHEHHS BBICIINX TIOPSAKOB ¢ IEPEMEHHBIMU Ko durmenTamu

Tema 29. Jlunetinas
HE3aBHCHUMOCTH (YHKITHH.
JIuneiinbie JIY BhICIIMX MOPSAKOB
C IepeMeHHBIMH KOd () pHurmeHTaMu

Jluneiinas 3aBucumMocts QyHKnuit. Onpenenurens Bponckoro.
HeobxonnMoe ycioBue THHEHHOHN 3aBUCUMOCTH. JIMHEHHOE ypaBHEHHE.
Jlnneitapiii nuddepennmanpubpiii oneparop. TeopeMa CyIecTBOBaHUS U
€MHCTBEHHOCTH ISl TnHerHoro JIY (rnobanbHas)

Tema 30. O6miee pemenue
JMHEWHOTOo ogHOpoaHOoTro Y
BBICIIIETO MOPS/IKA C IEPEMEHHBIMU
Kod Q) pUIIneHTaMHI

Omnpenenenne. CpotictBa pemenuit JJOY-n. Kpurepwii muHeHOR
He3aBHCHUMOCTH n pereHuit JIOAY-n. @yHnaMeHTaIbHAS CUCTEMA PEIICHHI
(DCP). Obmee pemenne JIOY-n. [Toctpoenune JIOAY-n no 3amanHoi OCP.
®opmyna JlnyBumuis-OcTporpaackoro.

Tema 31. O6miee pemrenue
JTUHeHoro HeonHopoaHoro Y
BBICILIETO MOPSIIKA C IEPEMEHHBIMHU
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. OgHOpoaHAS U HEOTHOPOIHAS KpaeBas 3aaada.
CpaBHeHHUE HavaIbHOW W KpaeBoi 3a1aun. EAMHCTBEHHOCTh PEIICHUS
HEOJTHOPOJTHOM KpaeBoOW 3aaud MPH JII000M MPaBON YaCTH.

Tewma 33. @ynaxmus ['pura

Oynxmyst ['pura. Berson hopmybl st moctpoeHus GyHKIWU ['prHa.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Tema 3anaTus

Bcero gacosn

OrieHOYHBIE CpPEeICTBA

dopmupyembie
KOMIIETCHIINN

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

6

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 3. YpaBHEHHE B TIOJTHBIX
Juddepennnanax

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 5. JIuneiinsie ognopoausie Y 1-ro
MopsiIKa

Konrponbhas padora

OIIK-1, OIIK-3

Tema 6. JIuneiinsie Heonnopoausie Y 1-ro
MopsiIKa

Konrponbhas padora

OIIK-1, OIIK-3

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

Konrponbhas padora

OIIK-1, OIIK-3

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

Konrponbhas padora

OIIK-1, OIIK-3

Tema 9. YpaBHeHnue Pukkatu

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 10. 1Y 1-ro nopsiaka, He pa3pemeHHbIe
OTHOCHTEIILHO MTPOU3BOAHON. MeTon
BBEJICHUS TTapaMeTpa.

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 11. Ypasuenwne Jlarpamxka. YpaBHeHHE
Kitepo. Ocobbie penieHusl.

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 13. MeTobl MOHMKESHUS TTOPSIIKA

(=)}

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 16. Jluneitabie ogqHOpoaHbIe 1Y
BBICIIHX TTOPSIKOB C MIOCTOSSHHBIMHU
koapurmenTamu. O0IIee pemeHue.

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 17. Jluneitabie HeoqHOpOAHBIE 1Y
BBICIIHX ITOPSIKOB C TOCTOSTHHBIMHU

ko3 Punuenramu. Ob1Iee pemeHne. Mertos
HEOIPEeICICHHBIX K03()QHUIINCHTOR.

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 24. JIuneliHbIe OAHOPOAHBIE CUCTEMBI
AY ¢ nocTossHHBIMU K03(h(HUIIHEHTAMH.
Coyuaii 1: 6a3uc U3 COOCTBEHHBIX BEKTOPOB.

KonrponbHas padora

OIIK-1, OIIK-3

Tewma 25. JIuneliHbIe OAHOPOAHBIE CUCTEMBI
Y ¢ nmocTossHHBIME KO3 () (pHUITHEHTaAMHU.
Crnyuait 2: 6a3uc Xopaana.

KonrponbHas padora

OIIK-1, OIIK-3

Tema 26. JIuHeitHbIe HEOTHOPOIHBIC
cucteMbl 1Y ¢ MOCTOSHHBIMU
koapurmeHTaMu. MeToJ1 HeonpeaeneHHBIX
K03 HUITUEHTOB.

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 27. MatpuuHnas 3xcnionenta. ®opmyna
ob1ero penieHus TUHEHHON cuctemsl 1Y ¢
MOCTOSIHHBIMH K03()(DHUIIMECHTaAMH.

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 31. Obuiee pemeHne TMHESHHOTO
HeosHOpoaHoro J[Y Beicmiero nopsaka c
nepeMeHHBIMHU KodddurrenTamMu. Merton
Jlarpanxa.

KonrponbHas padora

OIIK-1, OIIK-3

Tema 32. KpaeBas 3anaua.

KonrponbHas pabora

OIIK-1, OIIK-3

Tema 33. @ynkuus I'puna

KonrposbHas pabora

OIIK-1, OIIK-3




4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHMBbIX HA CAMOCTOAITEJIbHOE N3yYeHHe CTYyIeHTAMHU
B PAaMKax caMOCTOSITeJIbHOH PadoThl

Tema 3ananue dopmupyemblie
KOMIIETCHIIUU
Tema 4. MHTErpupyromuil MHOXUTEIb Pazobpathb ciryuaii mogbopa unrerpupyroniero | OIIK-1, OIIK-3

MHOXUTENS 1711 [uddepeHunansHoro

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

BUJE HYHKIUH y(a)), rae @ = a)(x,y) —
GbYHKIHS IBYX HEPEMEHHBIX.

Tema 9. YpaBHeHnue Pukkatu Pa3o0paTh anroput™ CBEICHUS YpaBHEHHUS OIIK-1, OIIK-3
PukkaT K KAHOHUYECKOMY BH/1y B 00IIeM
ciydae.
Tema 18. [TpubnmkeHHbIE METOABI pEeIeHUST | MeTOIOM PSJ0B IMMOCTPOUTH O0IIee peliecHIe OIIK-1, OIIK-3
ay JUls ypaBHEHHUs DUpH.

4.4. MeTonnueckue yKa3aHusl N0 OPraHU3AIUHM CAMOCTOSATEIbHOI PadoThl CTYICHTOB

CamocrosTenbHas paboTa CTyIeHTOB BceX ()OpM U BUIOB O0yUCHHS SIBIISICTCS OJTHUM U3
00s3aTeNbHBIX BUIOB 00pa30BaTEIbHOM A€ATEIbHOCTH, 00ECIIeUNBAIOLIEH peaTn3auio
TpeboBanuii denepanbHbIX TOCYIApPCTBEHHBIX CTaHAAPTOB BhIcIIero oopazoBanus. CoraacHo
TpeOOBaHUSAM HOPMAaTUBHBIX JOKYMEHTOB CAMOCTOSITeNIbHAsI paboTa CTYAEHTOB SBISETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOr0 Mpoliecca, TaK Kak OHa 00ecreynBaeT
3aKperUICHUE MOTyYaeMbIX Ha JICKIMOHHBIX 3aHITHIX 3HAHUHU IyTeM MPUOOPETCHIS HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPIKAHMsI, HABBIKOB PEUICHUS aKTYyalbHBIX MPOOIEM
(dbopmMHpoBaHUs OOIIEKYIBTYPHBIX U MPOPECCHOHATBHBIX KOMIIETEHIINN, HAYYHO-
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, MTOATOTOBKU K CEMHHApaM, 1JabopaTopHbIM paboTaM, caaye
3a4eToB U 9K3aMeHOB. CaMocTosITeIbHAs padoTa CTYIEHTOB MPEACTABISAET CO00M COBOKYITHOCTD
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATe bHas paboTa B paMKax
00pa3oBaTeNLHOTO MPOIIECcca B By3€ pelIaeT CISAYIOIINe 3a1auu:

— 3aKpeIUIeHUE U pacUIMpeHue 3HaHUM, YMEHH, MOJIy4eHHBIX CTyJJ€HTaMH BO BpeMs
ayJUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI, IPEBPALICHIE UX B CTEPEOTUITBI YMCTBEHHOM U
(bU3UYECKON NeITeIbHOCTH;

— IpUOOpETEHNE TOTOTHATEIHHBIX 3HAHUHN M HABBIKOB 10 JUCIUILIMHAM Y4eOHOTO TUIaHa;
— ¢opMUpOBaHUE U pPa3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIE10BATEIbCKON
JESTENIHOCTBIO;

— pa3BUTHE OPUEHTALlMU M YCTAHOBKH HAa KAU€CTBEHHOE OCBOECHHE 00pa30BaTeNbHOM
POrPaMMBI;

— pa3BUTHE HaBBIKOB CAMOOpPraHU3aLNU;

— (opMHpOBaHUE CAMOCTOSITEILHOCTH MBIIIUIEHUS, CIOCOOHOCTH K CAMOPA3BHUTHIO,
CaMOCOBEPILEHCTBOBAHHUIO ¥ CAMOpPEeaIn3aluu;

— BBIPa0OTKA HaBBIKOB 2(PPEKTUBHOI caMOCTOATENbHOM MPO(heCCHOHABHON TEOPETUUECKO,
MPaKTUYECKON U y4eOHO-HCCIIeIOBATEBCKON AEATEIHHOCTH.

oaroroska k Jekuuu. KayectBo 0CBOECHMS COAEPKAHUSA KOHKPETHOU TUCIUIIIIMHBI
IPSIMO 3aBUCHUT OT TOT0, HACKOJIBKO CTYIECHT caM, 0€3 BHELITHETO MPUHYKIEHUS GOPMUPYET Y
ce0s1 yCTaHOBKY Ha MOJyYSHHE Ha JICKIUSAX HOBBIX 3HAHHH, JOMOJIHSIOMUX YK€ UMEIOLIHECs 110
JTaHHOW JucuMIinHe. BpeMs Ha MOJArOTOBKY CTY/IEHTOB K ABYX4acOBOM JIEKIIUK MO HOpMaTHBaM
cocrasisgeT He MeHee 0,2 Jaca.

IloaroroBka k mpakTHYeckoMy 3aHATHIO. [I0Ar0OTOBKA K MPAaKTUYECKOMY 3aHSATHIO
BKJIIOUAET CJIEAYIOLIUE 3JIEMEHTBI CAMOCTOSITENIBHOMN 1€ATEIbHOCTU: YETKOE IPECTABIECHUE
LEJH U 337124 €ro IPOBECHUS; BbI/IEJICHHE HAaBBIKOB YMCTBEHHOM, aHATUTUYECKOM, Hay4YHOU
JeSITeIbHOCTH, KOTOPBIE CTAHYT PEe3yJIbTaTOM IMPEJCTOsIeH paboThl. BripaboTka HaBBIKOB




OCYILIECTBIISICTCS C IOMOIIBIO OJyYEeHUsI HOBOH MH(popMaIiu 00 N3ydaeMbIX MpoIeccax u ¢
IIOMOILBIO 3HAHUS O TOM, B KaKOH CTENIEHU B JAHHOE BPEeMs CTYAEHT BJIaJeeT METOAaMHU
UCCIIEIOBATEIbCKON AEATENbHOCTH, KOTOPBIMU OH CTaHET M0JIb30BaThCS HA MPAKTHYECKOM
3aHATHM. [loaroTOBKa K MpakTHYECKOMY 3aHATHIO HEpeKo TpeOyeT nojdopa Marepuania,
JAHHBIX U CIIEIHATIbHBIX HCTOYHUKOB, C KOTOPBIMH MPEICTOUT yueOHas pabora. CTyaeHTHI
JIOJDKHBI IOMa MOATOTOBUTH K 3aHATHIO 3—4 npumepa popMyJIMPOBKH TEMbI HCCIIEI0BAHNUS,
IPEJCTAaBICHHOTO B MOHOTpa(usIX, HAYUYHBIX CTAaThsIX, OTYETaX. 3aTEM OHH CAMOCTOSATEIBHO
OCYILECTBIISAIOT IIOUCK COOTBETCTBYIOLINX UCTOYHUKOB, ONPEAEISAIOT aKTYaJIbHOCTh
KOHKPETHOT'O UCCIIEI0OBAaHMS ITPOLIECCOB U SIBJICHUM, BBIZICTISIOT OCHOBHBIE CLIOCOOBI
JI0Ka3aTeIbCTBAa aBTOPAMHU HaY4HBIX pa0OT LIEHHOCTH TOT0, YeM OHU 3aHUMaroTcs. B xoze
CaMoTo0 MPAKTHYECKOTO 3aHATHUS CTYIEHTHI CHayalla MPEICTaBIIAIOT HallIeHHbIE UMU BapUAHTHI
(OpMyYIHPOBKH aKTyaJIbHOCTH UCCIIE0BAaHUS, 00CYKAAIOT UX U OOOCHOBBIBAIOT CBOE MHEHHE O
HaWTy4llleM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAKTUYECKOMY 3aHSATHIO IO HOPMAaTHBAM
coctaiseT He MmeHee (0,2 Jaca.

IToaroroBka Kk ceMHHApCKOMY 3aHATHIO. CaMOCTOSITENbHAS TOTOTOBKA K CEMUHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOI U MHOM JINTepaTypbl; Ha IIOUCK
JIOTIOJTHUTEIBHON HH(OpMAINK, TO3BOJISIONMIEH TTy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BblJIeJIEHUE ITPU paboTe C pa3HbIMU UCTOUHUKAMHU HEOOXOAUMO HH(pOopMaIK, KOTOpas
TpeOyeTcst Ui MOTHOTO OTBETAa Ha BOIIPOCHI TUIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHUS MPaBUIIBHO BBINKMCHIBATh BBICKa3bIBAHUS ABTOPOB U3 UMEIOLINXCS HCTOUHUKOB
uHpopmanuu, opopMIIATh X M0 OubimorpadhuyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYILECTBIIATh AHAJIU3 BHIOPAHHBIX HCTOYHUKOB MH(OPMALUK; Ha IOJTOTOBKY COOCTBEHHOIO
BBICTYIIJICHUS IO 00CYXK/1aeMbIM BOIIpocaM; Ha ((OPMUPOBAHHE HABBIKA OTIEPATHBHOTO
pearupoBaHMsl Ha pa3Hble MHEHHUS, KOTOPbIE MOTYT BO3HMKATh IPU OOCYXIEHUH TE€X WIH UHBIX
Hay4HbIX IpoOeM. BpeMs Ha MOATOTOBKY K CEMHHAPY IO HOPMAaTHUBaM COCTABIISIET HE MEHEe
0,2 gaca.

IMoaroroBka K KOJI0OKBUYMY. KOIIIOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
o0cyx/ieHue pa3zena JUCLUIIIIMHBI HA OCHOBE CaMOCTOSATENIBHOTO H3Y4€HUs 3TOro pasiena
cryaentamu. [loaroToBka Kk JaHHOMY BH1y Y4€OHBIX 3aHATHI OCYIIECTBIISIETCS B CIEIYIOIEM
nopsiake. [IpenonaBarens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEYET MOIY4YUTh IPU
U3y4EHHUH ONPEIETICHHOTO MEPEYHs HayYHBIX UCTOYHUKOB. CTyJJ€HTaM BO BHEAYIHTOPHOE
BpeMsl HEOOXOAMMO ITPOYUTATh CIIELHAIIBHYIO JIUTEPATYypPYy, BBIIIUCATh U3 HEE OTBETHI HA
BOIIPOCHI, KOTOpPbIE OYIyT 00CYXIAaThCs HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIUPOBATH CBOE
MHEHHE 10 KaXJIOMY U3 BOIIPOCOB, KOTOPOE OHM BBICKAXYT Ha 3aHATUU. Bpemsi Ha MOATrOTOBKY K
KOJUJIOKBUYMY 110 HOpPMaTHBaM cocTasiisieT He MeHee (0,2 Jaca.

IoaroroBka K KOHTPOJILHOI padoTe. KoHTponbHas paboTa Ha3HAYaETCs MOCIE
U3y4eHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIHILIMHBI U IPECTaBIseT COO0H
COBOKYITHOCTb PAa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYJEHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOJIy4aroT OT npenojaBaress. CaMoCcTosSTeNbHAas! MOATOTOBKA K KOHTPOJILHOW paboTe
BKJIIOYAET B c€0sl: — M3y4YEHHUE KOHCIIEKTOB JIEKLIUH, paCKPbhIBAIOILUX MaTepuall, 3HaHUe
KOTOPOT'O MPOBEPSIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOTo MaTepraia, MoJlydeHHOTO
IIPY NOJATOTOBKE K CEMMHAPCKUM, IIPAKTUYECKUM 3aHATHSM U BO BPEMsl UX IIPOBEACHUS;
U3y4eHHE JOMOTHUTEIHHOM TNTEPaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
IIPOBEPSAEMbIX 3HAHUI; COCTABICHUE B MBICIIEHHON (hOpME OTBETOB Ha [TOCTABJIEHHBIE B
KOHTPOJILHOH paboTe BOMpOoCkl; (OpMUPOBAaHUE MICUXOJIOTUIECKOHN YCTAaHOBKHM HA YCIIEIIHOE
BBINOJIHEHHUE BCEX 3aJjaHUi. BpeMs Ha MOAroTOBKY K KOHTPOJIBHOM paboTe 110 HOpMaTUBaM
COCTaBJISIET 2 yaca.

IToaroroska k 3auery. CamMmocTosITEIbHASI TOATOTOBKA K 3aUeTy JOJIKHA
OCYILECTBIISAITHCS B TEUEHUE BCEero cemecTpa. [1oAroToBka BKIIIOYaeT Cleayonme AeHCTBU:
IIepevYnuTaTh BCE JIEKLIMH, a TAK)KEe MaTepHalIbl, KOTOPble TOTOBUJIMCH K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSAM B TEUEHHE CEMECTPa, COOTHECTH 3Ty HH(POPMAIIHIO C BOIIPOCAMH,
KOTOpbIE JaHbl K 3a4eTy, €ClIM MH()OpMaMK HEAOCTATOUHO, OTBETHI HAXOAT B NPEII0KEHHOM



npernoaaBareneM IuTeparype. Pekomenayercs nenaTh KpaTkue 3amic. Bpems Ha MOATOTOBKY K
3a4eTy 110 HOpMAaTHBaM COCTAaBIII€T HE MeHee 4 4acoB.

IMoaroroBka K 3k3amMeny. CaMoCTOSTENbHAS TOATOTOBKA K SK3aMEHY CXO0XKa C
MOATOTOBKOM K 3a4eTy, 0COOeHHO ecnu oH nuddeperiupoBanHbii. Ho 00bem yue6HOTO
MaTepuaia, KOTOPbI HY)KHO BOCCTAHOBUTH B TIAMSITH K 9K3aMEHY, BHOBb OCMBICIIUTh U TIOHSATb,
3HAYUTENIbHO O0JIbIIIE, TOATOMY TpeOyeTcs 00JIblle BPEMEHU U YMCTBEHHBIX ycuiuil. BaxxHo
c(hOopMHUPOBATH LIETOCTHOE MPEICTABICHHIE O COACPKAHUHU OTBETA Ha KaXK]IbIii BOIIPOC, UTO
IpeJoiaraeT 3HaHUe Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO MJIM MHOTO SIBIICHUS,
mporecca, yMeHHe pacKpbIBaTh (DaKTOPBI, OMPEACTSIONINE HX TPOTHBOPEYUBOCTh, 3HAHUE HMEH
YYEHBIX, H3Y4aBIINX 00Cyx aaemMyro mpooiemy. HeoOxoaumMo Takyke mpuBeCcTH HH(OPMAITUIO O
MaTepuanax YMIUPUUECKUX UCCIECIOBAHUN, UTO YKA3hIBAET HA BCECTOPOHHIOIO MTOATOTOBKY
CTYJEHTa K 3K3aMeHy. Bpems Ha MOATroTOBKY K 9K3aMEeHY [0 HOPMAaTHBaM COCTaBJIsieT 36 4acoB
Ut 0aKaIaBpoB.

B ®BI'OY BO «MI'Y» opranuzanus caMOCTOSATEIbHON PabOThl CTYICHTOB
pernamentupyercs [lonoxxeHneM 0 caMOCTOATEIbHON PaboTe CTYIEHTOB, IPUHSATHIM Y YCHBIM
coserom UI'Y 22 urons 2012 r.

5. VYEBHO-METOJIAYECKOE 1 TH®OPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI

1. ®umunmon, Amnekceii demopoBuu. Bpemenue B Teopuro auddepeHInaATbHBIX
ypaBHeHuil [Tekct]| : yueb.uis cTyn. By30B mo rpynmne ¢us.-maT. Hamp. U coer. / A. O.
®ununmnos. - U3a. crep. - M. :Jlenann, 2015. - 239 c. - ISBN 978-5-9710-1499-7. 50 >k3.+

0) JOMOIHUTENBHAS TUTEpATypa

1. KpacuoB, Muxaun JleonTtbeBud. OOBIKHOBEHHBIE MU(DepeHIInaIbHbIE YPAaBHCHUS
[Texcr] : 3a1aun ¥ MPUMEPHI C MOJPOOHBIMH peIIeHUsIMH: Yueb.mocodue st cTy. BTy30B / M.
JI. Kpacnos, A. U. Kucenes, I'. 1. Makapenko. - 5-e u3a., ucnp. - M. :KomKnura, 2005. - 253 c.
- ISBN 5-484-00193-5. 40 3x3.+

2. Tpenorun, Bmamumen AumnekcanapoBud. OObIkHOBeHHBIE AuddepeHInaaIbHbIe
ypaBHeHus : yueOHUK / B. A. Tpenorun. - M. :@uzmatnut, 2009. - 311 c. - ISBN 978-5-9221-
1063- 1. 50 7k3. +

3. Owumunnos, Aunekceii ®enopoBuy. COopHUK 3amad 1o auddepeHIaTbHBIM
ypaBHeHUsM [Tekct] : yueb.mocobue / A. @. Oununmos. - 4-e u3a. - M. : JIu6pokom, 2011. -
237 c. - ISBN 978-5-397-02914-8. 29 sk3+
2. Tpenorun, Bnagmien AnexcannpoBud. OObIkHOBeHHBIE AU pepeHnnanbHble ypaBHEHUS

yuebnuk / B. A. Tpenorus. - M. : @usmatnut, 2009. - 311 c. - ISBN 978-5-9221-1063- 1. 50
9K3. +

3. ®ununmos, Anekceit @enopoBud. COOpHUK 3aaa4 10 AuddepeHIInaIbHbIM YPaBHEHUSIM
[Tekcr] : yue6. mocobue / A. @. ®ununmos. - 4-¢ u3g. - M. : JIubpokom, 2011. - 237 ¢. - ISBN
978-5-397-02914-8. 29 5k3. +

B) 0a3bl JaHHBIX, HH()OPMALIMOHHO-CIIPABOYHBIE U IIOMCKOBBIE CUCTEMBI:

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 a5ekTpoHHas oubnuoreka eLIBRARY
6. http://educa.isu.ru — o6pazoBatenbubiit mopran UI'Y




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
6.1. YueOHo-12a00paTopHOE 000pya0BaHHE

OTOT PA3JIEJI HE 3AIIOJIHATD

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. OUEHOYHBIE MATEPHUAJIBI J1JIS TEKYIHETI'O KOHTPOJISA U

MPOMEXYTOYHOM ATTECTAIIIA

7.1. OneHo4YHbIe CPeACTBA TEKYILIero KOHTPOJIsA

Bup xonTpons Kontponupyembie Tembl Kontponupyemoie
KOMIIETCHIINN
KonTponsHas padora Nel Tembr Ne 2, 3,5-8 OIIK-1, OIIK-3
KontponbHas padora Ne2 Tembr Ne 15-17 OIIK-1, OIIK-3
KonTpoapHas padora Ne3 Tembr Ne 9-11, 13,17, 18 OIIK-1, OIIK-3
KonTpoasrHas padora Ne4 Tembr Ne 23-28, 31-33 OIIK-1, OIIK-3

IIpuMepbI OLIEHOYHBIX CPEICTB TEKYIEero KOHTPOJIsA

JleMOHCTpalMOHHBII BApHAHT KOHTPOJIBbHOM paboTsl Nel

Onpenenuts TN ypaBHeHUs. HaliTu Bce pemieHus.
oy x+y—4
LY =

x—2

2. xy' =3Jx*+ " + .
&(ex+8)dy—;yexdx=(1
4. Pewnts 3anauy Komm

2x 2x° 2
"+ = , y(0)=—.
VA T Y0=3

5. MeTo/1oM HM30KJIMH HOCTPOUTH HMHTErPalbHYIO KPHUBYIO,
npoxosmLyio uepes Touxy M

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




JleMOHCTpalMOHHBII BApHAHT KOHTPOJIbHOM paboThl Ne2

3anmcaTh YacTHOE pEIICHHE HEOJHOPOAHBIX YPaBHEHHH COIJIACHO METOJy HEOIpEeeTICHHBIX
K03 PHUIMEHTOB, YHCIOBBIX 3HAYCHUN KOA(P(UIIMEHTOB HE HaXOAUTh. Takxe 3amucarb ooiiee
pelIeHne COOTBETCTBYIOIINX OTHOPOAHBIX YPaBHEHUH

1. Y"+3y"+2y =1-x".

2. Y'"—4y"+5y'—2y=(16—12x)e™".
3. Y42y =4e"(sinx+cosx).
Pemnth ypaBHeHHE

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

5. y"—y'=2¢e"+cosx.

JleMOHCTpallMOHHBIM BApHAHT KOHTPOJIBbHOM paboThr Ne3

Pemmts 1Y wnm 3anauy Ko

1. tgx-y" =2y".

2. y"=18sin’ ycosy, y(1)=x/2, y'(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 paboTsr 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 o0wee penrenre cucremsr J1Y
P
x =2x—y+z
Yy =x4+2y—z
Z=x—y+2z

7.2. OnleHOYHbIE CPeACTBA ISl IPOMEKYTOYHON aTTecTAluu
Cnucok BONPOCOB AJIsl IPOMEKYTOYHOM aTTeCTAlUM:

DK3aMeHaIlMOHHBIEC BOIPOCHI (3 cemecTp)




10.
11.

12.

13.

14.
15.

16.

17.
18.

19.

20.

21

23.

24.

25.

[Honstue /1Y 1-ro nopsaxa, pa3peieHHOr0 OTHOCUTEIbHO IPOU3BOJHON, U €T0 PELICHUS.
Wurerpanbhas kpuBas. PazpemumMocTs B kBaaparypax. Hopmanbnas ¢popma 1Y u
muddepennmanbaas Gopma Y. 3agaua Komu (ananutuueckas GopMyIupoBKa U
reomerpuueckasi GopMyiaupoBka). Teopema CyecTBOBaHUS U €IMHCTBEHHOCTH (0e3
JI0Ka3aTeNnbCTBA). AJITOPUTM NPOJOIKEHUS PELLICHUS.

I'eomeTpuyeckas unrepnperanus 1Y 1-ro nopsiaka, pa3pemieHHOro OTHOCUTEIBHO
npousBoAHo. [losie HanpaBnenuii. M3okinmnHa. MeToa U30KIKH.

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

HuTerpupoBanue ypaBHeHUS B MOJIHBIX Tuddepeninanax. Y paBHeHue ¢ pa3aeaeHHbIMU
MEPEMEHHBIMH, KaK YaCTHBIN CTy4ail ypaBHEHHS B MOJHBIX qUddepeHnnanax.
WuTerpupyroniuii MHOXHUTENb. [loMCK HHTErpupyIOLEero MHOXKUTENS (BBIBOJ YpaBHEHUS B
YACTHBIX MPOU3BOIHBIX VISl IOUCKA UHTETPUPYIOIIETO MHOXKHUTEJIA).

[Touck MHTErpUPYIOLIEr0O MHOKUTENS, 3aBUCSIIETO TOJIBKO OT OJTHON EPEMEHHOM.
VYpaBHEHME ¢ pa3AEIAIOLIMMUCS IEPEMEHHBIMU U €I0 UHTETPUPYIOIINI MHOXKHUTEb.
[Tonsitne nuHeitHOTO OTHOPOAHOTO Y 1-TO Mopsinka. OO1ee pemeHne U 4aCTHOE pelieHue.
dyHmaMeHTaIbHOE pelieHune (onpeaeneHre u GopMyina BeIYUCICHUs). Teopema o CTPYyKType
obmero pemenus JIOAY-1.

Wurerpuposanue JIOJY-1, kak ypaBHEeHUs ¢ pa3AesOLMMUCS IepeMeHHbIMU. Moenb
Marnsbryca.

[Tonsatue nunetnoro Heoanopoanoro /1Y 1-ro nopsiaka. u coorsercrByroiee emy JIOAY-1.
OO6iee perieHne U 4acTHOE pelieHue. Teopema o cTpykType obmiero pemenus JIHIY-1.
Meroast pemienust JIHAY-1: meton Jlarpanxa, meton bepuymnu, meron Ditnepa.

BeiBo hopmyssl muist moctpoeHus oodmiero pemenus JIHIY-1. Ilpumep: cuna Toka B RL-
ey ¢ TpauKOM 3aBUCMOCTH CHJIBI TOKAa OT BPEMEHHU.

Juddepennmanbapie ypaBHEHUS 1-ro MOpsaKa, TMHEHHBIE OTHOCUTEIBHO HE3aBUCUMOM
[IEPEMEHHOM.

Jlunelinbie ypaBHEeHHsI 1-T0O MOpsAKA C TOCTOSHHBIMU KOA(DPHUITMEHTAMU U CTIEIIUATIbHON
IPaBOI YacThIO: METO HEOIPEIEIEHHBIX KO (UIIEHTOB.

VYpaBuenue bepnynnu. CBeneHne K JUHEMHOMY YPaBHEHUIO.

ITonsarue ypaBHenus Pukkaru. [IpoBepka yciioBH TEOPEMBI CYIIECTBOBAHUS U
enMHCTBEHHOCTH. CrienaibHOe ypaBHeHUs Pukkatu. KaHOHMYEeCKHil BUT ypaBHEHUS
Puxkatu. Pemienue ypaBHeHus: PUKkaTy npyu H3BECTHOM YaCTHOM pEIIEHUH (CBEIEHUE K
ypaBHeHHUI0 bepuynnn). OTaenpHble peKOMEHIaluU 10 0A00pY YaCTHOTO PELIEHUSI.
OpnHopoaHOe ypaBHEHUE (He auHEHOe). CBeeHNE K YPaBHEHHUIO C pa3elItoIUMUCS
nepeMeHHbIMH. O000IIeHHOE OTHOPOIHOE YpaBHEHHE 1-ro mopsiika.

VYpaBHeHMEe, IPUBOIUMOE K OAHOPOIHOMY. CBEZIEHUE K OJHOPOIHOMY YPAaBHEHUIO.
JY-1, He pa3zpenieHHOe OTHOCUTENIBHO MPOU3BOHON. Onpenenenue pemenus. Meron
MHTETPUPOBAHUS B ITapaMeTpuieckoil popme. IHTErpanbHas KpuBasi.

JY-1, He pa3zpenieHHOe OTHOCUTENIBHO Mpor3BoHOM. 3anada Komm. Teopema
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH.

VYpaBuenue Jlarpanxa u MetoJ ero peuienus. Y paBuenue Kiepo u Metos1 ero peieHusl.

. Ocoboe pemenue. JluckpuMUHAHTHAs KpUBasi. AJITOPUTM ITOCTPOEHUS 0COOOTO PEIICHUsI.
22.

[Tonsitue 1Y n-ro nopsiaka (pa3pemeHHoro 1 Hepa3peieHHOro OTHOCUTEIBHO CTapIieit
IIPOU3BOJHOMN), U €ro pemeHus. MiHTerpanpHas Kpusasi.

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

[Tonmxenue nopsaaxa 1Y ¢ NOMOIIBIO MHBAPUAHTOB: YPABHEHHUE HE COJEPIKUT SIBHO «y» H,
BO3MOXHO, nepBbie (k-1) mpou3BoaHbIE; ypaBHEHHE HE COEPIKUT SBHO «X»; OJHOPOIHOE I10
«y» U €€ IPOU3BOJAHBIM.

ITonmxkenue nopsiaka J[Y. Meron BblIeIeHUS IOJIHOM IPOU3BOAHON. MeToa penieHus
OJIHOPOJHOr0O B 000011eHHOM cMbIcie /1Y BbIciiero nopsaka.



26.

27.

28.

29.

30.

31.

32.

33.

VIHTerpnpoBaHue HEMONHBIX ypaBHeHni Buaa F(x,y™') = 0, F(ym=1 ) = g,
p.[},':n-ﬂj},':n]} =0

Huddepenunansupiii MHorowieH. CriokeHue, yMHOKeHHe. DopMyria clBUTa.
Xapakrepuctruueckuit MHorousieH. Jluneiinoe /1Y n-ro nopsuka ¢ mOCTOSHHBIMU

K03 uLreHTaMu U ero o0IIee pereHue.

O6mwmit meton pemenns JI/[Y-n ¢ mocTostHHBIME KO3 HUIIMEHTAMH C TIOMOIIIBIO

g depeHaIbHpIX MHOTOWIEHOB. CyIiecTBOBaHUE U €IMHCTBEHHOCTDb PELICHHUS 3aau
Kot gist JIIY-n ¢ noctosHHEBIME KO3 PUITIEHTAMHU.

Jluneiinoe ogHopoaHoe /Y n-ro mopsiaka ¢ HOCTOSHHBIMU K03 purimenramu.
Onpenenenre. JINHEHHOCTh MPOCTPAHCTBA PEIICHUN. XapaKTEPUCTUUECKOE YPABHEHHE.
Jluneiinoe ogHopoaHoe /Y n-ro nopsiaka ¢ nocTosHHBIMU K03 puumenramu. O61ee
pemenue. Teopema 06 o6mem perneHun. CBOMCTBa OOIIETO PEIICHHUS.

JIuneiinoe ogHopoaHoe /Y n-ro mopsiaka ¢ nocTosHHBIMU K03 punnenramu. Boinenenue
BEILIECTBEHHBIX PEIICHUN U3 KOMIUIEKCHBIX. HekoTopble nuneiinbie 1Y, npuBoAMMBIE K
YPaBHEHHSIM C TIOCTOSTHHBIMHU KO3 (DUITEHTAMH.

Jluneiinoe HeomHopoaHOE JIY n-ro mopsiaka ¢ MOCTOSTHHBIMHU KO3 (OUIIMEHTAMH.
Onpenenenue. CooTBeTcTBYIOLIEE OAHOPOAHOE. [[pUHLIMI CylIepHO3UIUH.

Jluneiinoe HeomHopoaHoe JIY n-ro mopsiaka ¢ mocTosTHHBIMHU K03 duimertamu. Meto
HEOoIpeaesIeHHBIX KO GHUIIMEeHTOB. Pe30HaHCHBIN 1 HEpe30HaHCHBIN ciydau. [Ipumep:
ypaBHEHHE MaJbIX KOJeOaHUN MaTEMaTUYECKOTO MATHHKA.

DK3aMeHaIMOHHBIEC BOIIPOCHI (4 ceMecTp)

1.

o

10.

11.

12.

13.

14.

DKBUBAJICHTHOCTH 3a1auu Kolm u MHTErpanbsHOTO ypaBHeHHs 1 nuddepeHnaibHoro
ypaBHEHUS 1-TO MopsijKa, pa3pelieHHOr0 OTHOCUTENIBHO MPOX3BOIHON. MeTos
MOCIIEA0BATEIHHBIX MPUOIIMKEHUI.

Meron psaoB.

Merton Diinepa ans pewenus Y 1-ro nopsaka, paspelieHHOI0 OTHOCUTEIBHO
npou3BoHON. MeTtos Ditepa ¢ mepecueToM U MOAUGUIIUPOBAHHBIN METO T Ditiepa.

Merton Pynre-KyrTsl 4 nopsiaka. Peannzanus anropuTMoB MpHOIMKEHHOTO pEeIISHHs Ha
Python u ¢ momomnisto snexkTporHbIx Tadsmi (MS Excel mnu LibreOffice).

Omnpenenenue cucremsl 1Y B HOpManbHO# Gopme. Onpenenenue pemenus. BekropHas
3anuch cucteMbl. 3amada Komm. Ycnosue Jlunmmuia no «y». Cucrema uHTErpajgbHbIX
ypaBHEHHMIA, SKBUBaJIeHTHas 3a7aue Komm. JleMma 00 9KBHBaJI€HTHOCTH.

Jlemma ['ponyosia + noka3arenbcTBo. Y criieHHas iemMa ['ponyosia (6e3 Joka3aTenbCTBa).
Teopema cyIiecTBOBaHUS U €IMHCTBEHHOCTH JUIsl cucteM. CXxeMa JoKa3aTellbCTBa
CyILIECTBOBAHUSI.

Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH Ul cucTeM. [loka3aTesnbcTBO €AMHCTBEHHOCTH.
[Iponomkenue pemieHus (aroputm). Teopema o mpooiDKeHUHN perieHus (6e3
JI0Ka3aTeNIbCTBA).

KoppekTtnocTs 3agaun Ko s cucrem JIY. HenpepbiBHAs 3aBUCUMOCTD PELICHUS OT
[1apaMeTPOB B IIPABOM YaCTH.

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

CoOcTBeHHbIE 3HaUSHHsI, COOCTBEHHBIE BEKTOPHI. ba3zuc u3 codcTBeHHBIX BeKTOpoB. Ob1Iee
penieHue JIMHEHHOW OJHOPOAHOM cucTeMbl AudhepeHInaTbHBIX YPAaBHEHUN C TTOCTOSTHHBIMH
koddumenTamu (cirydait 6azuca u3 cCOOCTBEHHBIX BEKTOPOB).

[IpucoennHeHHBIC BEKTOPHI, )KOPIaHOBA 1ienovka. JKopmanos 6asuc. OO01iee pemieHne
JUHEWHOW OJTHOPOJIHOM cucTeMbl MU (hepeHInAIbHBIX YPaBHEHUH ¢ TOCTOSTHHBIMU
koaddurnmentamu (6a3uc XKopaana).

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



15.

16.

17.

18.

19.

20.

21.

22.

23

24.

25.

MarpuyHas 3KCIIOHEHTa U €€ CBOUCTBA. [IpuitoxkeHne MaTpU4YHON SKCIIOHEHTHI K PELLICHUIO
JIHCLY c IIK.

Anrebpanueckuil METO/I TOCTPOCHUSI MATPUYHON SKCIIOHEHTHI. Ciy4aii 1: MaTpuia uMeeT
nuaroHanbHbIN By, Ciydaid 2: MaTpuIla He TUaroHajibHas, HO €¢ COOCTBEHHBIE BEKTOPHI
o0pa3yroT 6a3uc.

AnrebpandecKkuii METOJ TOCTPOSHUSI MaTPUIHON dKCTIOHEeHTHI. Ciyuaid 3: maTpuiia He
JTUaroHabHast, U 0a3uca U3 COOCTBEHHBIX BEKTOPOB HE CYIIECTBYET.

Jlunelinas 3aBUCUMOCTB/HE3aBUCUMOCTh (PyHKIMi. Onpenenurens BpoHckoro.
Heo6xoanmoe ycnoBre JIMHEHHON 3aBUCUMOCTH N (DyHKIIUH.

Jluneitnoe nuddepeHunanbHOe ypaBHEHUE BBICIIETO MOPSAKA C IEPEMEHHBIMU

koo uurentamu. JIuneinslit qudepeHmanbHbI onepatop. Teopema cyliecTBOBaHUS U
€MHCTBEHHOCTH 1 TuHerHoro 1Y (rinobanbHas)

JIuneiinoe ogHopoaHOe /1Y BhICIIEro MopsaKa ¢ mepeMeHHBIMU KO3 QUIIMEHTAMH.
Onpenenenne. CpoiictBa pemenuit JIOHAY-n. Kputepuit nuHeiHOM HE3aBUCUMOCTH N
pewenuit JIOAY-n.

Jluneiinoe omHopoHoe /Y BBICIIETO MOpsiKa ¢ MepeMEeHHBIMUA KO3 dHUITMEHTaMH.
OynnamentanbHas cuctema petienuit (PCP). O6mee pemenue JIOAY -n.

Jluneiinoe omHopoHOE JIY BBICIIETO TOpsiKa C MEPEeMEHHBIMUA KO3 hUITMEHTaMH.
[Hoctpoenue JIOAY-n no 3agannoit ®CP. ®opmyna JInysumis-OcTporpaackoro.

. Jluneiinoe HeomHOopoaHOE JIY BBHICIIETO TIOpsIKa C IEPEMEHHBIMU KOd(DPUIIMEeHTaMH.

Omnpenenenne. O6mee pemenune. Meton Jlarpanxa.

[TonsiTue kpaeBoil 3a1aun Ha npumepe JuHerHoro JIY 2-ro nopsaka. Kpaesbie yciioBusi.
OnHopoaHasi 1 HEOTHOPOIHAs KpaeBas 3aaya. CpaBHEHUE HAYaJIbHOM U KpaeBOM 3a/1auu.
EQuHCTBEHHOCTH pelIeHus] HEOJTHOPOIHOM KPaeBOM 3aa4u MPH JTFOOO0M MPaBON YacTH.
Oynkuus ['puna. Beison ¢popmyisl 1uist moctpoeHus pyHkiuu ['puHa.

[IpumMepbl OLIEHOYHBIX CPEICTB VI IPOMEKYTOYHON aTTeCTAIlUM:

JleMOHCTpalMOHHBIN SK3aMeHAIMOHHBIN OouiteT (3 cemecTp)

MHUHUCTEPCTBO OBPA3OBAHMSA 1 HAYKH POCCUMCKOM ®EJIEPAIIAA
(denepaabHoe rocyrapcTBeHHOE 010/17KeTHOE 00pa30BaTe/ibHOEe YUpeKIeHHe BhICIIEero 00pa3oBaHus
«HpKyTCcKkHii rocyiapcTBeHHbIH YHUBEPCHTET)

(®I'bBOY BO «UI'Y»)

HMHcTuTyT MaTeMaTHKH M MHGOPMAIHOHHBIX TEXHOJIOTHii

3K3AMEHAIIMOHHBIN BUJIET Ne 23

2
1. Pemuth ypaBHEHUE: @ — H—Zydy =0.
Y Y
, 2x+3y-5

2. Pemmnts ypaBHeHHE: ) =
Sx-5
3. JluneitHoe HeoaHOopoaHoe JIY n-ro mopsjka ¢ MOCTOSHHBIMUA KOA(h(OUIIMECHTaAMH.
Omnpenenenue. CooTBercTBYIOLIEE OAHOPOAHOE. [IpUHIIMI CynIepIO3UIUU.




JleMOHCTpallMOHHBIN YK3aMEHAIMOHHBIN OHIeT (4 cemecTp)

MUWHUCTEPCTBO OBPA3OBAHUSA 1 HAYKHA POCCUMCKOM ®EJEPALIMU
(enepanbHoe rocyrapcTBeHHOe OKHIKeTHOE 00pa3oBaTe/bHOE yUpeKIeHne BbICIIero 00pa3oBaHus
«HpkyTckui rocyiapcTBeHHbINl YHUBEPCUTET)

(®I'bOY BO «UTI'Y»)

HNHeTUTYT MaTeMaTHKU U HHGOPMALIMOHHBIX TEXHOJIOT Ui

3K3AMEHAIIMOHHBIN BUJIET Ne 26
Ly +25=0, y(2)=-5, y'(2)=-1.
2. y"—4y'+4y=e*"sin3x.

3. Jluneiinoe omnopoaHoe JIY BhICIIEro mopsaka ¢ MEPEeMEHHBIMH KO3 (GUIIMEHTaAMHU.
dynnamentanbHas cucrema pemieHuid (OCP). O6mee pemenue JIOAY -n.

Pazpabotuuk: JleontbeB Poman FOpbeBuy, kanz. ¢pus.-Mar. HayK, JOLEHT.




