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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Ilenu:

1. ®opMupOBaHHE Y CTYICHTOB COBPEMEHHBIX TEOPETHUECKNX 3HAHUN M MPAKTHUECKIX
HaBBIKOB MCCJIEIOBaHUS B 00JIACTH OOBIKHOBEHHBIX U (epeHIHATBHBIX YPaBHEHHH.

2. O3HaKOMJICHHE C IPUHINIIAMH MaTeMaTHYECKOTO MOJICIIUPOBAHUS C HCIIOIb30BaHHEM
anmapara Teopur OOBIKHOBEHHBIX JU(PepeHIMaIbHbIX YPAaBHEHUH.

3agauu:

1. U3yunTh OCHOBHBIC ONIPEACIICHHS M TEOPEMBI PEMETHOM 00IaCTH.

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

3. I3yunTh OCHOBHBIE CBOMCTBA TUIIOB OOBIKHOBEHHBIX JU(PepeHIINaIbHbIX YPaBHEHUH,
UMEIOIUX BaXKHOE TEOPETHUECKOE U MPAKTUIECKOE 3HaUCHHUE.

4. 3yunTh METOII MHTETPUPOBaHUS MU (HEepPEeHINATBHBIX YPaBHEHHH.

5. OBnazeTh HaBBIKAMU MOJAEIHPOBAHUS PoLieccOoB MU (epeHIUATbHBIMU YPABHEHUSMH.
6. ChopmMupoBaTh MOHUMAHHE COBPEMEHHOT'O COCTOSIHHSI HAYKH B 00JIACTH TEOPUHU
O0OBIKHOBEHHBIX qU((HepeHIINATBHBIX YPaBHEHUN.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas qucuurmmaa b1.0.15 Iuddepennuanbapie ypaBHEHUS! OTHOCUTCS K 00513aTeIbHOM
yacTu bioka 1 06pa3oBaTeIbHON MPOTPAMMBEI.

Jnist u3yyeHust JaHHOHM y4eOHOM TUCIUILTMHBI HeOOXOJMMbI 3HAHUS, YMEHHSI U HaBBIKH,
dbopmupyembie npeamecTByommMy guciuminHamu: b1.0.12 Marematnueckuii aHams,
Bb1.0.13 Anre6pa, 51.0.14 T'eometpus, b1.0.27 [TakeTsl KOMIIBIOTEPHON MaTEeMaTHKU.

[lepeyens mocnenyomux yueOHbIX AUCHUIUINH, /U1 KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHUS U
HaBBIKH, popMupyeMble JaHHOU yueOHoU nucturminHoi: b1.0.17 YnucnenHnbie METOBI,
b1.0.18 Meroas! ontumuzanuu, 51.0.20 MeTopl ONTUMaIBHOTO YIIPABIECHNUS,

b1.0.22 ®yakuunonansuelil aHamm3, b1.0.23 YpaBHeHus MateMaTnueckon (pu3nku.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipouiecc ocBoeHUsT AUCHUTIIMHBI HATIPABIIeH Ha (GOPMHUPOBAHUE CIEAYIONTUX KOMITETESHITHI B
cootBercTBuU ¢ ®I'OC BO u OII BO no nanpasnenuto noaroroku 01.03.02 [MpuknagHas
MaTeMaTHKa 1 HH(POpMATHKa:

OIIK-1 Cniocoben nmpumeHsTh (pyHIaMEHTaTbHBIC 3HAHUS, TTOJTYYCHHBIE B 00JIaCTH
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAYK, M HCIIOJIB30BATh UX B MPOPECCHOHATHHON
NeSITEIbHOCTH;

OIIK-3 CnocobeH npuMeHsTh U MOAU(DUIIUPOBATh MATEMAaTHUECKNE MOACIH [Tl PeILICHHS
3a/1a4 B 00JacTH MpoecCHOHAIBHON e TETLHOCTH.

B pe3ynbrate 0CBOCHHUS TUCIUIUINHBI OOYUYarOIIUICS TOJKEH

3HATH: aNmnapar TeOpuu OOBIKHOBEHHBIX AU((epeHIInanbHbIX YpaBHEHUH; OCHOBHBIE
OIIpEeZICTICHUS] M TEOPEMBI TPEIMETHON 00J1acTH;

YMETh: COBEPILICHCTBOBATh M MPUMEHSTH anmnapaT TEOPUH OOBIKHOBEHHBIX TU(HEpeHIINaTbHBIX
YPaBHEHUIT; KOPPEKTHO BBIONPATH METOJ PELICHUS;

BJIaJICTh: OCHOBHBIMU METO/IaMH aIlllapaTa TeOPUH OOBIKHOBEHHBIX U (depeHIInalIbHbIX
YpPaBHEHUIT; HABBIKAMH MOJEITHPOBAHHUS.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIIUIIIMHEL COCTABIIAET 8 3a4eTHRIX €11., 288 Jac.

dopmMa NpOMEKYTOUHON aTTECTALUU: IK3aMEH, JK3aMEH.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 T€eMaM, ¢ YKa3aHMeM BH/I0B
YueOHBbIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJHYeCTBA AaKAIeMUYECKUX YACOB

Pasnen mucunmineel / Tema Cem. Bunbr yaeOHO# paboThI DopMbl
KonraktHas pabota CaMocCT. | TEKyILIero
TIPETIoIaBaTeNs C pabota | KOHTPOIS;
00yJaroImuMuCs DopMbI
Jlextmu | JIa6. [Ipaxkr. MPOMEKYT.
3aHATHUS | 3aHATHA aTTeCTaluu
Tema 1. BBenenue B Teoprto OOBIKHOBEHHBIX | 3 2 OK3.
T QepeHnaTbHBIX YpaBHEHUI
Tema 2. JInddepeninanbupie ypaBHeHHS 1- 3 2 6 2 KonTponbsHas
IO MOPsAKA, pa3pelICHHbIE OTHOCUTEILHO pabota, 3K3.
IPOU3BOIHON
Tema 3. YpaBHEeHHE B IOJIHBIX 3 2 4 2 Kontponsnas
muddepennmanax pabota, 3K3.
Tewma 4. MaTerprpyromuii MHOXXHUTEIb 3 2 k3.
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. Yactable cmyuan nuHelHbIX Y 1-ro | 3 2 2 1 KonrponpHas
nopsaKa paboTa, 3K3.
Tema 8. YpaBuenue bepuymnu. [IpocTsie 3 2 6 6 Kountponbnas
TUIBI YpaBHEHUH, HHTETPUPYEMBIE B pabora, 3K3.
KBaJpaTypax.
Tema 9. YpaBuenne Pukkatn 3 2 OK3.
4 2 2 KonTponbsHas
Tema 9. YpaBHeHnue Pukkatu pabota, dK3.
Tema 10. 1Y 1-ro nmopsaka, He pa3pemeHHbe | 3 2 OK3.
OTHOCHTEIIbHO MTPOU3BOAHON. MeTon
BBEJICHUS TTapaMeTpa.
Tema 10. 1Y 1-ro nopsiaka, He pa3pemeHnsie | 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
Kiepo. Oco0Oble penreHus. paboTa, dK3.
Tema 12. ]IV BricIINX NOPSIKOB 3 2 k3.
Tema 13. MeTo1bl NOHMKEHUS TTOPSIIKA 3 2 OK3.
4 6 4 Kontponsnas
Tema 13. MeTo1p TOHMKEHHSI HOPAIKA paboTa, JK3.
Tema 14. [TonmxeHue Nopsaka OTACIbHBIX 3 2 OK3.
BHUJIOB HETIOJIHBIX YPaBHEHUH
Tema 15. JIuneiinsle 1Y BpICIINX NOpAAKOB | 3 2 KonrponpHas
C TIOCTOSTHHBIME K03 urmeHTamu. OO01uit pabora, 3K3.
METOJ PeIICHHUS.




Tema 16. Jluneitabie oqHOpoaHbie 1Y 2 4 4 KonTponsHas
BBICIIHX ITOPSIIKOB C IOCTOSHHBIMHU pabora, 3K3.
kodppurmenTamu. O0IIEee pereHue.
Tema 17. Jluneitabie HeoqHOpOAHBIE 1Y 2 6 4 KonTponbsHas
BBICIIHX ITOPSIIKOB C IOCTOSHHBIMHU pabora, 3K3.
koappurmenTamu. O61ee pemenue. Meton
HEOTpeAeIECHHBIX K03 PHUIMECHTOB.
Tema 17. Jluneitabie HeoqHOpOAHBIE 1Y 2 2 KonTponbsHas
BBICIINX TTOPSAKOB C HOCTOSTHHBIMHU pabora, 3K3.
koo dunmenramu. Ob1ee pemenne. Metox
HeonpeIeIeHHbIX KO UITEHTOB.
Tema 18. [IpubmKeHHbIE METO/BI PELICHHS 2 2 Kontponsnas
ay paboTa, 3K3.
Tema 19. Meton Diinepa u ero 2 OK3.
MOIU(DUKAIIH
Tema 20. Beenenue B TeOpUIo CUCTEM 2 OK3
0OBIKHOBEHHBIX /Y
Tema 21. TeopeMa CyIecTBOBaHUS U 2 OK3.
€IMHCTBCHHOCTH perreHus 3amaun Komn
Tema 22. [TpomoinkeHHe peIIeHNI. 2 OK3.
Koppektaocts 3agaun Komn.
Tema 23. Jluneitabie cucteMsl /1Y ¢ 2 KonTponbsHas
TOCTOSTHHBIMH K02 () prmmeHTaMu pabota, dK3.
Tema 24. JIuHeiHbIE OJHOPOIHBIE CHCTEMBI 2 2 2 KonTponbsHas
Y ¢ mocTossHHBIME KO3 () (pHUITHEHTaAMHU. pabota, dK3.
Crydaii 1: 6a3uc n3 COOCTBEHHBIX BEKTOPOB.
Tema 25. JIuHeiHbIE OJHOPOIHBIE CHCTEMBI 2 4 2 KonTponsHas
Y ¢ nocTossHHBIMU K03()(HDUITEHTAMH. pabora, 3K3.
Coyuaii 2: 6a3uc XKopnana.
Tema 26. JIuHeliHbIe HEOAHOPOIHBIE 2 2 2 KonTtponsnas
cuctembl JIY ¢ HOCTOSTHHBIMU paboTa, 3K3.
koo dunmenramu. MeTox HeonpeIeneHHBIX
k02 punmeHToB.
Tema 27. MaTpuuHas skcrioHeHTa. @opmyna 2 2 KonTtponsnas
00IIIeTo peleHus THHeHHoM cucteMsbl 1Y ¢ paboTa, 3K3.
TIOCTOSTHHBIMH K09 ( QHUIreHTaMu.
Tewma 28. AnreOpandecKkuii METO 2 KonTponbsHas
ITOCTPOSHMSI MATPUIHON SKCIIOHEHTEI. paborta, 3K3.
Tewma 29. JluneiiHast HE3aBUCUMOCTh 2 OK3.
¢yaxuuit. JInneiinsie JIY BBICIINX MOPSIKOB
C IepeMeHHBIMH KOd () pHuIreHTaMu
Tema 30. O6mIee pemeHue JHHEHHOTO 2 OK3.
oaHopoaHoro JY BeIciiero nopsiaka ¢
NepeMEeHHBIMH K03 pHUIIMeHTaMA
Tema 31. Obuiee pemeHne TMHEHHOTO 2 2 4 KonTtponsnas
HeogHOpoaHoro J[V BEICIIEro mopsaka c pabora, 3K3.
NepeMeHHBIMH Kodpdunmerntamu. Meton
Jlarpanxa.
2 2 2 KonTtponsnas
Tema 32. KpaeBas 3anaua. pabora, 3K3.
2 2 KonTtponsnas
Tema 33. ®@ynkuus I'puna pabora, 3K3.
Uroro (3 cemectp): 34 34 22 9K3.
HUroro (4 cemectp): 32 32 26 9K3.

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITE/ILHOM Pa00ThI 00YYAIOIIUXCS MO TUCHHUILIHHE

Pa3zxen JUCHUITINHBI / Tema CaMocTrosTenpHas pa60Ta

o0yJaromuxcs

OreHoYHOE
CPEIICTBO

VuebHo-
METOINYECKOE




Bun Cpoxu 3aTpaTsl obecrieucHme
CaMoCT. BEITIOJTHEH | BPEMEHH caMocT. paboThI
paboTHI ust
Tema 2. JIuddepennmanbabie Camocro | 1 mHenmens 2 | KonTponsHas 1. KpacHos,
ypaBHeHHA |-TO mopsIKa, SITEIbHOE pabota Muxami
pa3pemIeHHbIe OTHOCUTETIHHO pemeHne TICOHTBEBHY.
TIPOM3BOIHOM a7t OOBIKHOBEHHBIE
Tema 3. YpaBHEHHE B TIOJTHBIX Camocto | 1 Henens 2 | KonTposbHas
muddepenunanax ATEJIbHOE pabora AnepernpanbHI
peleHue € ypaBHEHHS
3aJa4 3aJa491 U IIPUMEPBI
Tema 6. JIuneitnsie Camocro | 1 Henens 3 | KonTponbHas C OIPOOHBIMH
Heoanopoausie Y 1-ro SITEJIbHOE pabota pelIeHUAMH : y4ed.
nopsAAKa pelcHHue noco0ue 1Is cTy g
38709 BTy30B / M. JI.
Tema 7. YacTHble cyuau Camocro | 1 Henens 1 | KonTponbsHas
. Kpacuos, A. 1.
nuuernbix 1Y 1-ro nopsnaka SITENIbHOE pabota
pelerue Kucenes, I'. 1.
3ajau Makapenko. - 5-e
Tema 8. YpaBuenue bepuymm. | Camocto | 3 Henenu 6 | KonTponsHas U3, ucnp. - M.
IIpocTeie TUNBI ypaBHEHUH, SITEJIbHOE pabota KomKanra, 2005. -
HHTETPHUPYEMBIC B pemieHne 253 c. - ISBN 5-
KBaZpatypax. safad 484-00193-5. 50
Tema 9. YpaBuenue Pukkatu Camocro | 1 Henens 2 | KonrponbHas
ATEIHLHOE pabora ot
EaeLI[IEIlZHI/Ie 2. Ouaunmnos,
Anexceit
Tema 10. 1Y 1-ro nopsiaka, He Camocto | 1 Henmens 2 | KonTponbHas O —
pa3peleHHbIe OTHOCUTEIBEHO ATEIHHOE pabora C60pHHK3aﬁw{no
MIPOM3BOAHON. MeTo/1 BBEJCHUS | pelIeHHe
muddepeHmanbHbI
rapamMeTpa. 3amaq M ypaBHEHEM
Tema 11. YpaBHenwne Camocto | 1 Henens 2 | KonTposbHas [Texer] : yueo.
Jlarpanxa. YpaBuenue Knepo. SITEJIbHOE pabota Hocobme / A. @.
Oco0kle permenus. pelenue OUITHIIIOB. - 4-¢
Tema 13. M Cavocro | 2 4| K s - M. ;
ema 13. MeToas! HOHIKEHUS aMoCTO HeAeTN OHTpPOJIbHAS _
nopsiaKa ATENBHOE paboTa g;?g???gﬁ%?;;é_
petieHHe 5-397-02914-8. 29
sanad 9K3. +
Tema 16. JIluneiinsie Camocro | 2 Hexnenu 4 | KonrponbHas
onHoposubie Y BelcInx ATEIHHOE pabora
TIOPSIJIKOB C MTOCTOSTHHBIMU peuieHue
ko3 unmentamu. Odriee 3a/1a4
peleHue.
Tema 17. Jluneiinsie Camocro | 2 Henenu 4 | KonrponbHas
HeoHopoaHbIe 1Y BhICIINX SITEJIbHOE pabota
TOPSAAKOB C TIOCTOSTHHBIMHU pemieHne
kod¢ppunmentamu. O6rmiee 3amaq
peuienue. Meton
HEOTIIpEIeIICHHBIX
ko3¢ punmeHToB.
Tema 17. Jluneitnbie Camocto | 1 Henens 2 | KontposbHas
HeopHopoaHble /1Y BeICIINX ATEIHHOE pabora
TIOPSIIKOB C TTOCTOSTHHBIMU penieHue
koadpurnmenTamu. Odriee 3a/1a4
pemenue. Meron
HEONpeIeICHHBIX
K02 hunmeHToB.
Tema 18. [IpubnkeHHbIC Camocro | 1 Henmens 2 | KonrponbHas
MeToJibl pemenus Y SITENIbHOE pabota
penieHne

3a7a4




Tema 24. Jluneitnbie Camocto | 1 Henens 2 | KonTposbHas
oaHopoaHble cuctembl Y ¢ SITEBLHOE pabota
MOCTOSTHHBIMU pemeHne

koappurmentamu. Ciryuaii 1: 3a/1a4

6a3mc U3 COOCTBEHHBIX

BEKTOPOB.

Tema 25. Jluneitnbie Camocto | 1 Henens 2 | KonTposbHas

onHOpoHbIe cucteMbl 1Y ¢ ATEIbLHOE pabora

HOCTOSIHHBIMH peuieHue

ko3 Punuenramu. Cryyvaii 2: 3a/1a4

6azuc XKopnana.

Tema 26. JIluneiinsie Camocro | 1 Henens 2 | KonrponbHas

HEoHOpoHbIe cucteMsl /1Y ¢ | arenbHOE pabora

HOCTOSIHHBIMH peuieHue

koappurmenTamu. MeTox 3amaq

HEOoIpeeJICHHBIX

K03 HUITUEHTOB.

Tema 31. O6miee pemrenue Camocto | 2 Henenu 4 | KoHTponbHast

JTMHEWHOro HeogHopoaHoro Y | srenpHOE pabota

BBICIIIETO TIOPSI/IKA C pemeHne

TIepEeMEHHBIMHA 3amaq

ko3¢ ¢punnenramu. Meron

Jlarpanxa.

Tema 32. KpaeBas 3anaua. Camocro | 1 Henmens 2 | KonrponbHas
ATEIbHOE pabora
peuieHue
3a1a4

OO1mas Tpy1I0eMKOCTh CaMOCTOSITEJILHOM paboThl (dac.) 48

W3 HUX ¢ MCIIONIB30BaHUEM DIIEKTPOHHOTO O0Y4EHHS U 24

JIMCTAHIIMOHHBIX 00Pa30BaTEIHLHBIX TEXHOJIOTHH (Jac.)

4.3. Conep:xanue yueOHOro Mmarepuaja

Beenenue
Tema 1. BBenenue B Teoputo [onsTre muddepenuaibHOro ypaBHeHuUs, nopsaka Y u ero penieHus.
OOBIKHOBEHHBIX [Ipumeps! nuddepeHnmanbHbIX ypaBHeHHH. [IpuMeps! HCIONb30BaHUS

i hepeHIMaTbHBIX ypaBHEHUH

T hepeHIMATBLHBIX YPaBHEHUH B PUIIOKECHIISIX.

Juddepennnansaple ypaBHeHHS 1-ro MopsaKa, pa3pelIeHHbIe OTHOCHTEIEHO IPOU3BOJHON

Tema 2. JInddepennmanbabie
ypaBHEHHS 1-TO MOpsIIKa,
pa3pelIeHHbIe OTHOCUTEIHHO
MIPOU3BOHOM

Tlonsarue 1Y 1-ro nmopsika, pa3peuieHHOro OTHOCUTEIBHO IPOU3BOIHOM, 1
ero pemrenus. iHTerpanpbHas KpuBas. PazpemmMocTts B KBagpaTypax.
Hopwmansnas popma 1Y u auddepennuanpHas popma Y. 'eomerpudeckas
untepnpetanus Y. [lone nanpasnenuit. M3oxnnua. MeTo M30KIKH.
3amaua Komm (aHamutudeckast GOpMyITHpPOBKA M T€OMETPHUYCCKAs
(dhopmynmporka). Teopema cylecTBOBaHHS U €IUHCTBEHHOCTH (03
JIOKA3aTeNbCTBA). AJITOPUTM HPOTOIHKCHUS PEIICHHSL.

Tema 3. YpaBHeHUE B OJHBIX
muddepennnanax

Omnpenenenne ypaBHeHHs B TOJHBIX Anddepennuanax. Kpurepuii ypaBHeHuns
B TIOJIHBIX auddepennuanax. Gopmysna, naromas ceMeHCTBO pelIeHIH
ypaBHEHHS B ITOJHBIX Anddepennuanax. YacTHbI cirydail ypaBHEHHS B
noNHBIX U depeHnnanax: ypaBHeHHE C pa3/IeICHHBIMHU ITEPEMEHHBIMH.

Tewma 4. UaTerpupyromuii
MHOXXUTETb

WuTerpupyrommuii MHOXHUTENb. [IONCK HHTETPUPYIOIIETO MHOXKHUTENS (BBIBOT
YpaBHEHHS B YaCTHBIX ITPOU3BOIHBIX [UIS TOWCKA MHTETPUPYIOIIETO
MHOXuTeNs ). Crioco0d MpUMEHEHHs 3TOTO YpaBHEHHUS B YaCTHBIX
MIPOM3BOIHBIX, KOTJa HHTETPUPYIOMNNA MHOKHUTEIb 3aBUCHT TOJBKO OT
OJHOU MepeMEHHON. Y paBHEHHE C Pa3lICSIOIMUMUCS IEPEMEHHBIMU U €TI0
WHTETPUPYIOMNH MHOKHUTEI.

Tema 5. JIuneitable OAHOPOAHBIC
Y 1-ro nopsiaka

ITonsTue nmuueitHoro ogaopoaHoro 1Y 1-ro mopsaka. O6miee pemreHue u
yacTHoe penieHue. OyHaameHTaabHOe pelieHue. Teopema o
¢yHnnameHTaIBLHOM penieHnd. TeopeMa o CTpPYKType OOIEero petieH s
JIOAY-1. UnterpupoBanue JIOJY-1, kak ypaBHEHHUS C pa3esSIOUMUCST
nepeMeHHbIMU. Mozens ManbTyca.




Tema 6. JInneliHbIe HEOTHOPOIHBIE
Y 1-ro nopsiaka

ITonsTie muHeitHOrO HEoAHOpOAHOTO Y 1-T0 MOpsiIKa. U COOTBETCTBYIOIIEE
emy JIOJIY-1. O6miee pemeHre 1 9acTHOE pemieHne. TeopeMa o CTpyKType
obmero pemennst JJHIAY-1. Meronst pemenns JIHJY-1: merox Jlarpamnxka,
Meton bepaysum, MmeTon Dinepa, popmyina obmiero pemreHus. [Ipumep: cuna
Toka B RL-mienu ¢ rpaukoM 3aBHCHMOCTH CHIIBI TOKAa OT BPEMEHH.

Tema 7. YacTHble citydau
nuuernbix 1Y 1-ro nopsnuka

JuddepeHnmansabie ypaBHEHHS 1-T0 MOPSIKA, TUHEHHBIE OTHOCHTEIHHO
He3aBUCHMOH nepeMeHHOo. JInHeiHbIe ypaBHEeHUS 1-r0 mopsiaka ¢
MOCTOSIHHBIMU K03()(DUITMEHTaMH U CIIENUALHON IPABOM YaCThIO: METO
HEOIPEeICICHHBIX K03()QHUIINCHTOB.

Tema 8. YpaBuenue bepHysiu.
IIpocTsle TUNBI ypaBHEHUI],
UHTErpUpyeMBbIE B KBapaTypax.

Vpauenue bepuyinu. Ceaenue k nuHeiHOMY ypaBHeHHI0. OJTHOPOAHOE
ypaBHeHHe (He nHeiHOe). CBEICHUE K YPABHECHUIO C PA3ICIISTIOIUMHUCS
MEePEMEHHBIMU. Y paBHEHHE, IPUBOJIMMOE K OgHOpoIHOMY. CBeZieHue K
OJTHOPOJIHOMY ypaBHeHHU0. O000IEHHOE OHOPOHOE ypaBHEHHE 1-TO
MopsIKa.

Tema 9. YpaBuenue Pukkaru

ITonsitue ypasHenust Pukkatu. [IpoBepka yciaoBUii TEOPEMBI CYILIECTBOBAHUS
u equHCTBeHHOCTH. CriernanpHoe ypaBHeHMs Pukkatn. Kanonmaeckuii Buj

ypaBHeHus PukkaTtu. Pemenue ypaBHeHus: Pukkatu npu u3BECTHOM 4YaCTHOM
pemiennu (cBeaeHue kK ypaBaenuto bepuyinn). [Tonbop gacTHOTO perieHus B

BUIe y =ax +b u v = a/x.

Juddepennnanbupie ypaBHeHus 1-ro

MOPSIJIKa, HE Pa3pPEUICHHBIC OTHOCUTENHEHO PON3BOIHOM

Tema 10. 1Y 1-ro mopsaka, He
pa3penieHHbIe OTHOCHUTEIBHO
Mpou3BOHOM. MeTo BBeneHUs
napamerpa.

JIY-1, He pa3pelnieHHoe OTHOCUTENBHO MPOU3BOAHON. Penienne. Penienne B
napametpudeckoii popme. MaTerpansHas kpusas. 3agada Komm. Teopema
CYIIECTBOBAHMS U €IMHCTBEHHOCTH.

Tema 11. Ypauenue Jlarpamxka.
VYpasuenue Kiepo. Ocobbie
pCIICHHS.

VYpasuenue Jlarpamka. Ypasaeane Kiepo. Ocoboe penrenue.
JMcKpUMUHAHTHAs KPUBasi. AJITOPUTM MOCTPOCHHSI 0COO0T0 PEIICHUs.

Juddepennnanbable ypaBHEHHs BHICIINX ITOPSIKOB

Tema 12. ]V BpIcIINX TOPSIKOB

[onstre 1Y n-ro nopsinka (pa3penieHHOTo U Hepa3peuIeHHOTO
OTHOCHTEJIFHO CTaplleii MPOU3BOAHON), M €ro penieHus. iHTerpaibHas
kpuBas. 3agada Komm. Teopema cyniecTBOBaHHS M €ANHCTBEHHOCTH.
I'eomeTpuueckas HHTepHpeTalysl HadaabHbIX yciuoBuil. [Ipumep: nepexoanas
KpHBasi XK/J1 IyTH

Tema 13. MeToapI HOHMKEHHS
nopsiIKa

[IpeobpazoBanus Y. MuBapuant npeodpasoBanus. [IoHmkeHHe mopsiaka ¢
TIOMOIIIBI0 MHBAPUAHTOB. Y PAaBHEHUE HE CONEPHKUT ABHO ¥ U, BO3ZMOKHO,
nepssie (k — 1) npoussoansie V. YpaBHEHHE HE CONEPIKUT SBHO X.
OnuopoaHoe 1o ¥ u ee Npou3BoaHEIM. Cilydaii IOJHOK IPOU3BOJHOM.
OpmHOpOTHOE B 000OIIEHHOM CMEICIIE.

Tema 14. ITonmwxkenue nopsiaka
OTJICJIbHBIX BUJIOB HEMOIHBIX
ypaBHEHUH

Hernosuble ypaBHEHUs F'[:x, }-":”:'} =10, F{}-‘ (n=1) ,,( ”:'} =0,
F[}.":”_E:'J}r':”}} =0

Jluneiinsle muddepeHmansHple ypaBHEHHS C MOCTOSTHHBIMU KO3 dHIIeHTaMU

Tema 15. Jluneitnsie Y Beicnx
MOPSIIKOB C MMOCTOSTHHBIMH

ko3 dunuenramu. OOIUi MeTO T
pCIICHHUS.

Jduddepennnansublii MEHOroweH. Ciioxxenue, ymMHOxeHHe. Popmyna caBura.
Xapakrepuctuueckuii MHorouneH. Jiuneitnoe JIY n-ro nopsaxa c
MOCTOSIHHBIMH K03()(punreHTamu u ero odee pemenue. OOmuit Mmeton
pemtenust JITY-n ¢ I1K ¢ nomorusto nuddepeHpaibHbIX MHOTOWICHOB.
Cy1iecTBOBaHHE M €IMHCTBEHHOCTD perenus 3anaan Komm mist JITY-n ¢
K.

Tema 16. JIu"eitHbIe OTHOPOIHBIC
JY BbICHIUX MOPSAIKOB C
MMOCTOSTHHBIMH KO3 (QHUIIEHTaAMHU.
O6mee pemeHue.

Omnpenenenvie. JINHEHHOCTH MPOCTPAHCTBA PEIICHUHA. XapaKTePUCTUIESCKOE
ypasaenne. O6mee pemenue. Teopema 06 obmem pemennu. CBoicTBa
oOmrero pemreHus. BrieneHne BeIEeCTBEHHBIX PEIICHIH N3 KOMITICKCHBIX.
HexoTopsie nuneitasie 1Y, npuBoauMble K YPaBHEHHSIM C TIOCTOSHHBIMU
k03¢ PpUIneHTaMH.

Tema 17. Jluneiinsie
HeoHOpoAHbIe 1Y BricIIuX
HOPSKOB C TOCTOSTHHBIMHU

ko3¢ punnenramu. Oduiee
penienue. MeTos HeonpeaeeHHBIX
K09(PULINECHTOB.

Onpenenenue. CooTBeTCTBYIOLIEE 0OAHOpOAHOE. [IpUHIIUT Cynepno3uIu.
Merton HeonpeaeIeHHbIX KO3 QHUIUeHTOB. Pe30HaHCHBIN M HEpE30HAHCHBIH
cirydan. [Ipumep. YpaBHeHue Manbx KojeOaHUH MATHHKA.

[TpnbnKkeHHBIE METOABI pelieHus an( hepeHINnaIbHBIX YPaBHEHUH

Tema 18. [IpuOnmKeHHBIC METOBI
pemenus 1Y

DKBUBAJCHTHOCTH 3aAaun KoM u uHTerpajbHOTO ypaBHeHUs. MeTton
MOCIIEA0BATEIbHBIX MPUOIMKEHIH. MeTO I pSIOB.




Tema 19. Meron Diinepa u ero
MoaupHUKaITII

Merton Diinepa, MmeTo Diyepa ¢ mepecyeToM U MOAN(PUIIMPOBAHHBIA METO]T
Oiinepa. Meton Pynre-Kyttel 4 nopsiaka. Peanu3zarius anroputMoB
npubIkeHHoro penenns Ha Python u B Excel.

Cuctemsl muddepeHraIbHbIX YPaBHEHUH

Tewma 20. Beenenue B Teopuio
crcTeM OOBIKHOBEHHBIX JY

Omnpenenenne cuctemsl JIY B HopMmanbsHOU hopme. Pemenne. BexkTopHas
3anuch cucteMbl. 3anada Komu. Ycenosue Jlummuia o «y». Cucrema
WHTETpaNbHBIX YpaBHEHUH, SKBUBaJeHTHAs 3anade Komu. Jlemma 00
sKkBUBaJIeHTHOCTHU. Jlemma ['ponyoria + goka3aTtenbCcTBO. Y CUIIEHHAS JIEMMa
I'ponyosuia (6e3 H0Ka3aTesIbCTBA).

Tema 21. Teopema cyiiecTBOBaHUS
U €IUHCTBEHHOCTH PELICHUS
3anauu Komm

TeopeMa CyHICCTBOBAHUA U €AMHCTBECHHOCTU IJIsI CUCTEM. Cxema
J0Ka3aTeJIbCTBAa CylICCTBOBAHUS. I[OKaSaTeJ'ILCTBO CIANHCTBCHHOCTHU.

Tema 22. [IpogomkeHue pemeHusl.
KoppexrHocts 3agaun Komu.

IIponomxkenue peutenus (anroput™). Teopema o NPOJOKEHUN PELICHUS
(6e3 noxazarenncta). Koppekrnocts 3anaun Komm. HenpepriBHas
3aBHCUMOCTh PEILEHUsI OT IapaMeTPOB B IPaBOil yacTu.

Jluneiinple cucteMbl U QepeHHaANbHBIX YPaBHEHHH C NOCTOSIHHBIMHU K03 (huIeHTaMu

Tewma 23. JIuneiinbie cuctemMsl 1Y
C MOCTOSIHHBIMU KO3 urrienTamu

Omnpenenenne. Bekropnas 3anuch cuctemsl Y. OgHoponnas u
HEOJIHOpOAHAA JUHEeHHas cuctema. Pemenue. 3agaya Komu.

Tema 24. JluneiiHbie 0JHOPOIHBIE
cucteMbl 1Y ¢ MOCTOSHHBIMUA
koappurmenTamu. Ciryuaii 1:
0a3uc M3 COOCTBEHHBIX BEKTOPOB.

CoOcTBeHHBIC 3HAYCHNUS, COOCTBCHHBIC BEKTOPHL. ba3uc u3 cOOCTBEHHBIX
BekTopoB. O01IIee peneHne THHEHHONW 0THOPOTHON CHCTEMBI

g hepeHIMaTBLHBIX YpaBHEHUH ¢ TOCTOSHHBIME KO3 pummenTamu (cimydai
ba3uca 3 COOCTBEHHBIX BEKTOPOB).

Tema 25. JIuHeiHbIE OTHOPOIHBIC
cucteMbl 1Y ¢ MOCTOSHHBIMUA
koappurmenTamu. Ciryuait 2:
6asnc XKopnana.

IIpucoenuHeHHBIE BEKTOPHI, )KOpIaHOBA Iienouka. XKopaanos 6aszuc. Obmee
pelIeHre JIMHEHHOH OHOPOTHOM CUCTEMBI TU(GEPECHINATLHBIX YPaBHEHUH
C TIOCTOSTHHBIMU K03 purnenTamu (6a3uc Kopmana).

Tema 26. JIluneiinsie
HEOJHOPOAHBIE cucTeMBbl [V ¢
MOCTOSIHHBIMH KO3()(DUIIMEHTAMH.
Merton HeolpeaeIeHHbIX
K09(PULINECHTOB.

Onpenenenue. [Ipunnun cynepnosuiuu. O0IIee pemeHue (Teopema).

Tema 27. MaTpuuHasi 5KCIIOHEHTA.
®dopmyita obmiero pemeHus
nuHeHOM cucteMbl 1Y ¢
MMOCTOSTHHBIMH K02 (QHUIIEHTaMHU.

MarpuuHasi 5KCIOHEHTa U ee cBoMcTBa. [IpuinoxeHne MaTpuuHOM
skcnoHeHTH! k pemenuto JIHCIY c TIK.

Tema 28. AnreOpandecKkuii METO
MMOCTPOEHUS] MAaTPUIHOMN
SKCIOHCHTEL.

AnreOpamdeckuil METOJ IOCTPOCHUST MaTPpUIHON dKCTTOHEeHThI. Cirydaid 1:
MaTpuiia UMeeT quaroHaibHbiid Buj. Ciydait 2: MaTpuiia He [UaroHajIbHasl,
HO ee coOCTBEHHBIE BEKTOPHI 00pa3yroT 6aszuc. Cioydait 3: MmaTpuia He
JIMaroHajbHas u 0a3uca U3 cOOCTBEHHBIX BEKTOPOB HE CYIIECTBYET.

Jluneiinple nud G epeHaIbHbIe YpaBHEHHSI BEICITNX MOPSIIKOB C TEpeMEHHBIMH K03 punmeHraMu

Tema 29. JIunetinas
HE3aBUCHMOCTD ()yHKIIHH.
Jluneitnsie 1Y BbICIINX MOPSIIKOB
C MIepEMEHHBIMH K03 GHUIIMeHTaMU

Jluneitnas 3aBucumoctsb GyHKIMH. Onpeaenutenb BpoHckoro.
HeobxoauMoe ycnoBre THHEHHOW 3aBUCUMOCTH. JIMHEIHOE ypaBHEHHE.
Jluneiinsiii muddepennmansubiil onepatop. Teopema cyniecTBOBaHHS U
CAMHCTBCHHOCTH Jiisl TuHerHoro 1Y (rinobanbHast)

Tema 30. O61ee pereHue
JTuHeHoro ogHopoaHoro Y
BBICIIICTO MOPS/IKA C IEPEMCHHBIMU
ko3 punmeHTamMu

Onpenenenue. Cpoiicta pemenuit JIOAY -n. Kpurepuit nuneiinoin
He3aBucuMocTu n peuteHuit JIOAY-n. @ynnameHTanbHas CUCTEMA PELISHUI
(®CP). Odmee pemenue JIOJY-n. [Tocrpoerne JIOAY-n no 3agannoit ®CP.
Dopmyna Jlnysumis-OcTporpaackoro.

Tema 31. O6mee pereHue
JMHEWHOTO0 HeogHOpoaHOoTO Y
BBICIIIET'O TIOPSIKA C TIEpEMEHHBIMH
koappurmenTamu. MeTton
Jlarpanxa.

Onpenencune. O6mee penrenue. Meron Jlarpamxka.

Tema 32. KpaeBas 3amauqa.

ITonsTHE KpaeBo# 3a7a4n Ha puMepe TuHeHoro JIY 2-ro mopsiaka.
Kpaessie ycnous. OgHOpoaHAsS U HEOTHOPOIHAS KpaeBas 3aaada.
CpaBHeHHe HauaIbHOW W KpaeBoH 3a/1aun. EMHCTBEHHOCTh PEIICHUS
HEOIHOPOAHOH KpaeBoi 3aa4uu NpH Jr000i paBoil 4acTH.

Tewma 33. @ynkuus I'puna

Oyuxuus ['puna. BeiBog ¢popmyisr ast noctpoenus ¢yHkiyy [ 'puna.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT




Tema 3anarus

Bcero yacos

OrneHouHbIe CpeCcTBa

dopmupyemblie
KOMIETEHIUH

Tema 2. Iluddepennmanpabie ypaBHeHUS -
IO MOPsAKA, pa3pelieHHbIE OTHOCUTEILHO
IPOU3BOIHON

6

KonrponbHas pabora

OIIK-1, OIIK-3

Tema 3. YpaBHeHUE B NOJHBIX
Juddepennmanax

Konrponbhas padora

OIIK-1, OIIK-3

Tema 5. JIuneiinsie ognopoausie Y 1-ro
MopsiJIKa

Konrponbhas pabora

OIIK-1, OIIK-3

Tema 6. JIuneiinsie Heonnopoausie Y 1-ro
TopsiiKa

Konrponbnas padora

OIIK-1, OIIK-3

Tema 7. YacTHble cirydan TuHEHHBIX Y 1-r0
opsiiKa

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 8. YpaBuenue bepuymu. [IpocTeie
TUIB YpaBHEHUH, HHTETPUPYEMBIE B
KBaJpaTypax.

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 9. YpaBHenue Pukkaru

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 10. 1Y 1-ro nopsaka, He pa3pemieHHbIe
OTHOCHTEIILHO MTPOU3BOAHON. MeTon
BBEJICHUS TTapaMeTpa.

KonTponbHas pabora

OIIK-1, OIIK-3

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

Konrponbhas padora

OIIK-1, OIIK-3

Tema 13. MeTo1bl NOHMKEHUS TTOPSIIKA

[*)}

KonrposbHas pabora

OIIK-1, OIIK-3

Tema 16. Jluneitnsie ogqHopoausie Y
BBICIIIHX TIOPSIKOB C OCTOSTHHBIMH
k03¢ ¢punnenramu. Oduiee pereHue.

Konrponbhas pabora

OIIK-1, OIIK-3

Tema 17. Jluneitnsie HeogHOpoaHbIE Y
BBICIIHX ITOPSIKOB C TOCTOSHHBIMHU

ko3 Punuenramu. Ob1Iee pemeHne. Mertos
HEOTpeAeIEHHBIX K03 OHUITMECHTOB.

KonrponbHas padora

OIIK-1, OIIK-3

Tema 24. JIu"eiHbIE OJTHOPOIHBIE CUCTEMBI
Y ¢ mocTossHHBIME KO3 () (pHUITHEHTaAMHU.
Crnydaii 1: 6a3uc u3 cOOCTBEHHBIX BEKTOPOB.

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 25. JIu"eiHbIE OJTHOPOIHBIE CHCTEMBI
Y ¢ mocTossHHBIME KO3 () (pHUITHEHTaAMHU.
Crnyugait 2: 6a3uc XXopaana.

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 26. JIuHeitHbIe HEOTHOPOIHBIC
cucteMbl 1Y ¢ MOCTOSHHBIMU

ko3 unueHTaMu. MeTo HeONpeIeICHHBIX
K09(PULINECHTOB.

KonTponsHas pabora

OIIK-1, OIIK-3

Tema 27. MaTpuuHas skcroneHTa. @opmyina
001IIero peleHus TuHeHoM cucteMsl Y ¢
MOCTOSIHHBIMH K03()(pMUIIMECHTaAMH.

KonrponbHas padbora

OIIK-1, OIIK-3

Tema 31. O01mee perreHue JIUHSHHOTO
HEOoJHOpOoaHOTO 1Y BBICIIETO MOPSAKA C
MepeMEeHHBIMH K03 punmentamMmu. Metox
Jlarpanxa.

Konrponbhas padora

OIIK-1, OIIK-3

Tema 32. KpaeBas 3amaua.

KonTponsHas pabora

OIIK-1, OIIK-3

Tewma 33. dynaxmus ['pura

KonTponsHas pabora

OIIK-1, OIIK-3

4.3.2. IlepedyeHb TeM (BOIPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE H3Y4YeHHE CTYIeHTAMH

B PaMKaXxX CaMOCTOAITeJIbHOI padoThI

Tema

3amanue

dopmupyembie
KOMIIETCHIIUU




Tema 4. THTETpUpyIOMIHA MHOXKHTEITH Pazobpathb cinyqait mogdopa naterpupytomiero | OITK-1, OITK-3
MHOXUTENS U T pepeHInaIbHOTO

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

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

Tema 9. YpaBuenue Pukkatu Pazo0path anropuT™ cCBeCHUS ypaBHEHUS OIIK-1, OIIK-3
PukkaT K KaHOHH4YECKOMY BU/ly B 00LIEM
ciyyae.
Tema 18. [IpubnikeHHbIE METOABI pelieHHsT | MeTosoM pSIOoB IIOCTPOUTH O0ILIee pereHue OIIK-1, OIIK-3
ay JUls ypaBHEHHUs DHpH.

4.4. MeToan4yeckne yKa3aHusl 10 OPraHU3alMi CAMOCTOSATEIbHOI padoThI CTY/IeHTOB

CamocrodrenbHas paboTa CTyI€HTOB BceX (OpM U BUIOB O0yUEHHUS SBISETCSA OJJTHUM U3
00s13aTeNIbHBIX BUIOB 00pa30BaTEIbHON 1S TENbHOCTH, 00ECTIeUNBAIOIIEH pealn3alnio
TpeboBanuili denepalbHbIX rOCY1apCTBEHHBIX CTAHIAPTOB BhICIIEro 00pa3oBaHus. CoriacHo
TpeOOBaHUSAM HOPMAaTUBHBIX JOKYMEHTOB CAMOCTOSITeNIbHAs pab0Ta CTYAEHTOB SBISETCS
00s13aTeJIbHBIM KOMIIOHEHTOM 00pa30BaTelbHOIO MPOLECcca, TAK Kak OHA 00ecreunBaeT
3aKpeIUIeHUE MOJIy4aeMbIX Ha JIEKIMOHHBIX 3aHATUSAX 3HAHUHN ITyTeM NpUoOpEeTeHUs] HABBIKOB
OCMBICJIEHHS U PACIIUPEHUs UX COJEPIKAHNUS, HABBIKOB PELICHUSI aKTyaJIbHBIX MIPOOIEeM
(dopmMHpoBaHUs OOIIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAyYHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH, IOATOTOBKU K CEMUHapaM, 1a00paTOpHbIM paboTaM, crade
3a4eToB M 9K3aMeHOB. CaMocTosITeIbHAs padoTa CTYIEHTOB MPEACTABISAET CO00M COBOKYITHOCTD
ayJUTOPHBIX M BHEAYJUTOPHBIX 3aHATUH U paboT. CamocTosTenbHas paboTa B paMKax
00pa3oBaTeNLHOrO MPOIIECcca B By3€ pelIaeT CIeAYIOIINe 3a1auu:

— 3aKpeIyIeHue U pacllupeHue 3HaHUH, YMEHUH, T0JIy4eHHbIX CTYJAEHTaMHU BO BpeMs
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHIA, IPEBPALICHNE UX B CTEPEOTHIIB YMCTBEHHOU U
(bU3UYECKON NeITeIbHOCTH;

— IpUOOpPETEHNE JONOTHUTEIBHBIX 3HAHUH U HABBIKOB 10 TUCIMITIIMHAM y4eOHOTO IUIaHa;
— (popMHpOBaHUE U Pa3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-UCCIIEI0BATENbCKON
JeSITeTbHOCTBIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKHM Ha KAUeCTBEHHOE OCBOECHUE 00pa3oBaTeIbHOM
IPOTPaMMBlI;

— pa3BUTHE HABBIKOB CAMOOPIaHU3ALUY;

— (opMHpOBaHUE CAMOCTOSITETLHOCTH MBIIIUIEHUS, CIOCOOHOCTH K CAMOPA3BHUTHIO,
CaMOCOBEPILEHCTBOBAHUIO M CaMOpeaTH3aliH;

— BBIPa0OTKA HaBBIKOB 2(PPEKTUBHOI caMOCTOATENbHOM MPO(hEeCCHOHAIBHON TEOPETUUECKOIA,
NPAaKTUYECKON U yueOHO-UCCIIE0BATENLCKOM EATETbHOCTH.

IToaroroBka k Jekuuu. KauecTBo 0CBOSHMSI COJIEPKaHMsI KOHKPETHOM JUCLUIUIMHBI
IPSMO 3aBHCUT OT TOTO, HACKOJIBKO CTYJIEHT caM, 0€3 BHEIIHETO MPUHYKICHHUS HOpMUpPYET y
ce0s1 yCTaHOBKY Ha IOJyYEHHE Ha JICKIUSAX HOBBIX 3HAHUH, JOMOIHSIOMUX yXKEe UMEIOLINecs 110
JAHHOM TUcHMIUIMHE. Bpems Ha MOArOTOBKY CTY/IEHTOB K JBYX4aCOBOH JIEKLIUHU 110 HOPMaTHBaM
coctaiseT He meHee (0,2 Jaca.

IToaroroBka K MpakTHYeCKOMY 3aHATHIO. [[0Ar0TOBKA K MPAaKTUYECKOMY 3aHITHIO
BKJIIOYAET CJIEAYIOILUE 3JIEMEHThI CAMOCTOSATEIIBHOM JESITEIbHOCTH: YETKOE MPEICTABIICHHE
IIeJIU M 3314 €r0 MPOBEJICHUS; BbI/IEIICHNE HABBIKOB YMCTBEHHOW, aHATUTUYECKOM, HAyYHON
NeSITeIbHOCTH, KOTOPbIE CTAHYT PE3yJIbTaTOM IpeJCTosIEeNd paboThl. BripaOoTka HaBBIKOB
OCYILIECTBIISICTCS C IOMOILBIO OJYYEeHUsI HOBOH MH(OopMaIiu 00 N3ydaeMbIX MpoIeccax u ¢
IIOMOILBIO 3HAHUS O TOM, B KaKOH CTENIEHH B JAHHOE BPEeMs CTYAEHT BJIaJeeT METOAAMHU
HCCIIEIOBATEIbCKON AEATEIbHOCTH, KOTOPBIMU OH CTaHET MOJIb30BaThCS HA MPAKTUIECKOM
3aHATHH. [loAroTOBKa K MpakTHYECKOMY 3aHATHIO HEpelKo TpeOyeT nojdopa Marepuania,
JAHHBIX U CIICIUATIbHBIX HCTOYHUKOB, C KOTOPBIMH MPEICTOUT yueOHas padora. CTyaeHTHI




JIOJDKHBI JIOMa TOATOTOBHUTH K 3aHATHIO 3—4 mpumepa (popMyJIHpPOBKH TEMBI HCCIIEI0BAHNUS,
IPEJICTABICHHOT0 B MOHOTpa(usX, HAYYHBIX CTaThsIX, OTUETaX. 3aT€M OHH CaMOCTOSITEIbHO
OCYILECTBIISIOT TIOMCK COOTBETCTBYIOLINX UCTOYHUKOB, ONPEACIISIOT aKTYaIbHOCTh
KOHKPETHOI'O UCCIIEIOBAHMS MPOLIECCOB U SIBICHUMN, BBIIEISIIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeIbCTBAa aBTOPAMHU HAYYHBIX Pa0dOT IIEHHOCTH TOTO, YeM OHM 3aHUMaroTcA. B xoze
€aMoro MPaKkTUYECKOro 3aHITHSI CTYIEHTHI CHavalla IPeACTaBISAIOT HaliIeHHbIE MU BapUaHThI
(GOpPMYITUPOBKH aKTyaTbHOCTU UCCIIEOBAHMS, 00CYKIAIOT UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4lleM BapuaHTe. Bpems Ha MOAroTOBKY K MPAKTUUYECKOMY 3aHATHIO IO HOpMaTHBaM
cocrasisgeT He MeHee 0,2 Jaca.

IloaroroBka k ceMuHapcKkoMy 3aHATHIO. CaMOCTOSITENIbHAS [TOATOTOBKA K CEMUHAPY
HalpaBJIeHA: Ha Pa3BUTHE CIIOCOOHOCTH K YTCHUIO HAYYHOI U MHOM JINTEpaTyphl; Ha IOUCK
JOTIOTHUTEIbHON MH(pOpMalnH, O3BOJISIONIEH ITy0ke pa3oOpaThCsi B HEKOTOPBIX BOIIPOCaX; HA
BBIJICJIEHHUE TP paboTe ¢ pa3HBIMU UCTOYHUKAMHU HEOOXOAMMO HH(pOpMaIH, KOTOpast
TpeOyeTcs JUIsl MOJIHOTO OTBETA Ha BOMPOCHI MJIaHA CEMUHAPCKOT0 3aHATHUS; Ha BEIPAOOTKY
YMEHHsI PABUIIHHO BHIMKICHIBATH BHICKA3bIBAaHUS aBTOPOB U3 HMEIOIINUXCS HCTOYHUKOB
uHpopmaruu, opopMIIATh UX TI0 OMOIHOrpadUIEeCKUM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYILECTBIISATh AHAJIHU3 BHIOPAHHBIX HCTOYHUKOB HH(POPMAIINH; HA TIOJTOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 110 00CYX/1aeMbIM BollpocaM; Ha (OpMHUPOBAHKME HABbIKA ONIEPATUBHOTO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HUKATh MPU O0CYKICHUH TEX WJIM MHBIX
Hay4YHBIX TpobsieM. Bpemst Ha MOATOTOBKY K CEMUHApy 110 HOPMAaTHBaM COCTAaBJISIET HE MEHEe
0,2 gaca.

IMoaroroBka K KOLUIOKBUYMY. KOJIJTOKBHYM TIpeICTaBIISIET COOOM KOJIJIEKTHBHOE
o0cCyXx/ieHue pa3zena JUCIHUILIMHB HA OCHOBE CAaMOCTOSTEILHOTO N3YYEHUS 3TOTO pasjera
ctyneHTamu. [TonrotoBka Kk TaHHOMY BUAY y4€OHBIX 3aHATHI OCYIIECTBIISIETCS B CIEIYIOIIEM
nopsike. [IpenonaBarens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEAYET MOIYYUTh IPU
M3YYEHUHU OMPEIEIIEHHOTO MEePEUHs HayUYHbIX HCTOYHUKOB. CTy/IeHTaM BO BHEAyIUTOPHOE
BpeMsi HEOOXO0AMMO MTPOUYUTATH CHIELHATIBHYIO JINTEPATYPY, BHITUCATH U3 HEE OTBETHI HA
BOIPOCHI, KOTOpbIE OYAYT 00CYKIaThCsl HA KOJUIOKBUYME, MBICIIEHHO CQOPMYIUPOBATH CBOE
MHEHHE 0 KaXJIOMY U3 BOIIPOCOB, KOTOPOE OHM BBICKAXYT Ha 3aHATUHU. Bpemst Ha MOATrOTOBKY K
KOJUTOKBUYMY IO HOpMaTHBaM cocTaBiisieT He MmeHee (0,2 Jaca.

IToaroroBka K KOHTPOJILHOI padoTe. KoHTposibpHas paboTa Ha3HAYAETCS TOCIE
U3YYEHHUS ONPEEIIEHHOTO pasjiena (pa3iesoB) JUCIUILUIMHBI U TPEICTaBIsieT co00i
COBOKYITHOCTb Pa3BEPHYTHIX MUCbMEHHBIX OTBETOB CTYIECHTOB Ha BOIPOCHI, KOTOPBIE OHU
3apaHee MOJIy4aloT OT npemnojaBarens. CaMmocTosITebHas OArOTOBKA K KOHTPOJIbHOM paboTte
BKJIIOYAET B ce€0sl: — M3y4eHUE KOHCIEKTOB JICKIIUH, pACKPHIBAIOIIUX MaTepuall, 3HaHHUE
KOTOPOTO NMPOBEPSAETCS KOHTPOJIbHON paboTOoIl; MOBTOpEHHE y4eOHOr0 MaTepuasa, MoJy4eHHOTO
IPY TOJTOTOBKE K CEMMHAPCKHUM, IPAKTUYECKUM 3aHATHIM U BO BPeMs UX MTPOBEACHUS;
U3Yy4eHHUE JOIMOIHUTEIbHON JIUTEPATYpPhl, B KOTOPOH KOHKPETU3UPYETCS COACpKAHKE
IPOBEPSEMBIX 3HAHWI; COCTABICHHE B MBICIIEHHOW ()OpME OTBETOB Ha MTOCTABJICHHBIE B
KOHTPOJIbHOM paboTe BONpOChl; (GOPMUPOBAHHE IICUXOJIOTHYECKON YCTAHOBKU Ha yCIIEIIHOE
BBINOJIHEHHE BCEX 3aJaHuii. BpeMsi Ha MOArOTOBKY K KOHTPOJIBHOM paboTe 10 HOpMaTHBaM
COCTaBJISIET 2 Yaca.

IMoaroroBka k 3auyety. CamMocTosITEIbHAS MOJTOTOBKA K 3a4ETy JIOJDKHA
OCYIIIECTBIISITHCS B TeUEHHUE Bcero cemectpa. [loAroToBka BKIIOYAET CielyIOUIe TeHCTBUS:
NepeuYnTaTh BCE JIEKLINH, a TAK)KE MaTePHaJIbl, KOTOPbIE TOTOBUJIMCH K CEMHHAPCKUM U
MPAKTUYECKUM 3aHITHIM B T€YEHHE CEMECTPa, COOTHECTH 3Ty HH(OPMALIHIO ¢ BOIIPOCaMH,
KOTOpBIE JaHbI K 3a4€Ty, €CIIU MH(OPMAIIMK HEAOCTATOUYHO, OTBETHI HAXOIAT B MPEII0KEHHOM
npernojaBarenieM uteparype. Pekomenayercs nenaTh KpaTkue 3anucu. Bpems Ha MOAroToBKy K
3a4yeTy 1o HOpMaTHUBaM COCTaBJISIET HE MEHee 4 JacoB.

IMoaroroBka Kk 3x3ameny. CamocTosTeNIbHAS OATOTOBKA K 9K3aMEHY CXO0XKa C
MOJTOTOBKOM K 3a4eTy, 0coOeHHO ecnu oH AuddepenunpoBannbii. Ho 00bem yaeOHOTO
MaTepuaia, KOTOPbIi Hy>KHO BOCCTAaHOBUTH B IAMSTH K 3K3aMEHY, BHOBb OCMBICIIUTh U TIOHATb,



3HAYUTEIBHO OOJIBIIIE, TOATOMY TpedyeTcs O0bIle BpEMEHH U YMCTBEHHBIX yCHIIMNA. BaxkHO
chopMHUPOBAThH LIETOCTHOE MIPEICTABICHHUE O COACPKAHUHU OTBETA Ha KaXK/Iblii BOIIPOC, YTO
IperoiaraeT 3HaH!e Pa3HbIX HAYYHBIX TPAKTOBOK CYITHOCTH TOTO WJIM MHOTO SIBJICHUS,
mpolecca, yMeHHe pacKpbiBaTh (DaKTOPbI, OMPeIeSonIie UX TPOTUBOPEYUBOCTh, 3HAHNE UMEH
YUYEHBIX, U3yUaBIIUX 00Cyxaaemyto npobiemy. HeoOxoauMo Takke npuBecTd HHPOPMALIUIO O
MaTepuaiax YMIUPUYECKUX UCCIIeI0BAaHUH, UTO YKa3bIBa€T Ha BCECTOPOHHIOIO MMOATOTOBKY
CTYZIEHTA K 9K3aMeHy. Bpems Ha IOAroTOBKY K 9K3aMEHY 110 HOpMaTHBaM COCTaBIsIeT 36 yacoB
JU1s1 6aKaaaBpoB.

B ®BI'OY BO «UI'Y» opraHu3zaiusi CaMOCTOSITEIbHON padOThI CTYICHTOB
pernamentupyercs [lonoxxeHnnem o caMoCTOATEIbHON paboTe CTYIEHTOB, IPUHATHIM Y YEHBIM
cosetoM UI'Y 22 utons 2012 r.

5. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITINHBI

1. ®umunmnos, Anekceii demopoBuu. Bpenenume B Teopuro auddepeHnnanbHBIX
ypaBHeHur [Tekct] : y4eO.myist 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) ITOTIOJTHUTEIbHAS JTUTEPATYPA

1. KpacnoB, Muxaunn JleontseBuu. OObIkHOBeHHbIE aupdepeHnnanbuple ypaBHEHUS
[Tekct] : 3amauu ¥ IpUMEPHI € MOAPOOHBIMH PEIICHUSIMU: Y4el.mocodue s CTyA. BTy30B / M.
JI. Kpacnos, A. U. Kucenes, I'. 1. Makapenko. - 5-e uzn., ucnp. - M. :KomKnura, 2005. - 253 c.
- ISBN 5-484-00193-5. 40 5x3.+

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

3. @Owmnmnos, Anekceir ®emopoBuu. COopHHMK 3amad 1o AuddepeHIInaTbHBIM
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-CIIPABOYHBIE M IIOMCKOBBIE CHCTEMBI:

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

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

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

5. http://e-library.ru — Hay4Has a51ekTpoHHas oubnuoreka eLIBRARY
6. http://educa.isu.ru — o6pazoBatenbublit mopran UI'Y

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-12a00paTopHOE 000pya0BaHUE

OTOT PA3/IEJI HE 3AIIOJIHATDH

6.2. [IporpamMmmMHoOe obecniedeHue

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



7. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIETI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIIA

7.1. OneHo4YHbIe CPEeACTBA TEKYILIero KOHTPOJIsA

Bup xonTpons KonTtponupyembie Tembl Kontponupyemsie
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
KonTtponbHas pabora Ne3 Tembr Ne 9-11, 13,17, 18 OIIK-1, OIIK-3
KonTpoasHas padora Ne4 Tembr Ne 23-28, 31-33 OIIK-1, OIIK-3

IIpuMepbI OLIEHOYHBIX CPEICTB TEKYIEro KOHTPOJISA

JleMOHCTpalMOHHBII BApHAHT KOHTPOJIBbHOM paboTsl Nel

Onpenenuts TN ypaBHeHUs. HaliTu Bce perieHus.
oy x+y—4
Y =

x—2

2. xy' =3x*+ " + .
3. (ex+ S)dy —ye' dx=0.
4. Pewnts 3anauy Komm

2x 2x° 2
"+ = , y(0)=—.
VA T e V0=

5. MeTo/1oM W30KJIUH HOCTPOUTH HWHTErpalbHYIO KPHUBYIO,
npoxosmLyio uepes Touxy M

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

JleMOHCTpalMOHHBIN BapUAHT KOHTPOJIBHON paboThr No2

3amucaTth 4acTHOE peli€eHUC HEOAHOPOAHBIX ypaBHCHI/Iﬁ COrJIaCHO METOAY HCOHNPCACICHHBIX
KO2(PUITMEHTOB, YUCIOBBIX 3HAYCHHH KOA(DPHUIIMEHTOB HE HAaXOauTh. Takke 3amucaTh 00IIee
pELIEHUE COOTBETCTBYIOIIMNX OAHOPOJHBIX YPaBHEHUU

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

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

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

5. y"—y' =2e"+cosx.




JleMOHCTpallMOHHBII BAPHAHT KOHTPOJIBbHOM paboThl Ne3

Pemmits 1Y wnm 3anauy Ko

1. tgx-y" =2y".

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

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

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

JleMOHCTpalMOHHBII BApHaHT KOHTPOJIbHOM paboTsl Ned

Pemnts 3amauy Ko
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 HENMHENHYIO CUCTEMY
Y =y’z
7=%_ yz?
X

4. Haiitu obmee pemenue cucreMsl 1Y
X =2x—y+z
y=x+2y—z
Z=x—7y+2z

7.2. OneHo4HbIe CPeACTBA IS IPOMEKYTOYHOM aTTecTaluu
CnucoK BONPOCOB /ISl IPOMEKYTOYHOM aTTeCTALMM:

DK3aMeHalMOHHbIE BOIIPOCHI (3 ceMecTp)

1. Tlonstue 1Y 1-ro mopsiaka, pa3peueHHOT0 OTHOCUTEIbHO MMPOU3BOAHOM, U €r0 PEIICHUS.
WnterpansHas kpusas. Paspemmmocts B kBaaparypax. Hopmansnas gpopma Y u
nuddepennmanbaas popma Y. 3agaya Komm (anamutuyeckas GopMyInpoBKa u
reomeTpuueckas GopmynupoBka). Teopema cymecTBOBaHUS U €MHCTBEHHOCTH (6€3
JI0Ka3aTeIbCTBa). AJITOPUTM MPOJOIKEHHS! PEILICHHSL.

2. T'eomerpuueckas uurepnperanus Y 1-ro nopsiaka, pa3pelieHHOr0 OTHOCUTEIBHO
npousBoAHoM. [losie HanpaBienuii. M3oknmnHa. MeToa U30KIJIKH.

3. Omnpenenenue ypaBHeHHS B NOIHBIX Auddepennnanax. Kputepuil ypaBHEHHs B TOTHBIX
nuddepeHmmanax.

4. HHTrerpupoBaHHE YpaBHEHUS B MOJHBIX AuddepeHnunanax. Y paBHEHHE C pa3aeIeHHBIMU
IIEPEMEHHBIMU, KaK YaCTHBIN Cllyyail ypaBHEHMsI B OJHBIX JU(PepeHIraiax.

5. Hurerpupyromuii MHOKUTENb. [I0MCK MHTErpUPYIOIIEr0 MHOKUTENS (BBIBOJI YPABHEHUS B
YaCTHBIX MPOU3BOJHBIX JJIS IOMCKA MHTEIPUPYIOILEr0 MHOXKUTEIA).

6. Ilouck MHTErpUPYIOLIETO MHOXKUTENS, 3aBUCAILETO TOJIBKO OT OJHOWU IEPEMEHHOM.
VYpaBHEHHE € Pa3ACIAIOUIMMUCS IEPEMEHHBIMU U €70 MHTETPUPYIOIIUNA MHOKUTEINb.
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22.
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25.

26.

27.

28.

29.

30.

31.

[onsarue nuneitHoro ogHopoHoro JIY 1-ro mopsaka. OG1ee pemeHue u 4acTHOE pelieHue.
dyHnaMeHTaIbHOE pelleHue (onpeaeieHue u GopMyia BIYUCICHUs). TeopeMa o CTpyKType
obmero pemennst JIOAY-1.

Nurerpuposanue JIOAY-1, kak ypaBHEHU C pa3AeisSOMMMUCS EPEMEHHBIMU. Mo1eIb
Mainsrtyca.

[TousiTue nuuerinoro HeogHopoaHoro Y 1-ro nmopsinka. u coorBerctByromiee emy JIOJAY-1.
Obmiee pemienne u yacTHoe pemieHue. Teopema o crpykrype obmero pemenus JIHAY-1.
Meroap! pemienust JIHAY-1: meron Jlarpanxa, meron bepuysiu, meton Diepa.

BriBog gpopmyinsl mis noctpoenust odmero pemennst JIH/{Y-1. ITpumep: cuna Toka B RL-
LeNH ¢ TpaUKOM 3aBUCMOCTH CHJIbI TOKA OT BPEMEHH.

Juddepennnanpabie ypaBHEHH 1-ro mopsaKa, TMHEHHbIE OTHOCUTEIBHO HE3aBUCUMOM
MIEpEMEHHOM.

JluneliHble ypaBHEHUS 1-TO MOpSAIKa C MOCTOSIHHBIMUA KO3 PHUIMEHTaAMHU U CIICLUATbHON
IIPaBOM YacThIO: METO HEOIPEIEIEHHBIX KO UIIMEHTOB.

VYpasHenue bepnymiu. CBeneHne K TMHEHHOMY YpaBHEHMUIO.

[Tonsitue ypaBuenusi Pukkatu. [IpoBepka ycnoBuil TeOpeMbl CYIIECTBOBAHUS U
eAMHCTBEHHOCTH. CriennanbHoe ypaBHeHus PukkaTu. KaHoHnuyeckuil Buj ypaBHEHHUsI
Pukkaru. Pemenue ypaBHeHus: PUKKaTH Ipy U3BECTHOM YaCTHOM PELIEHUU (CBEACHUE K
ypaBHeHHI0 bepHynnn). OTrenbHble peKOMEHAAUH 110 T0A00PY YaCTHOTO PEIICHUSI.
OnHopoaHoe ypaBHeHUe (He JnHeHOoe). CBeIeHNE K YPABHEHUIO C Pa3IesIIOITUMUCS
nepeMeHHbIMH. O000IIeHHOE 0OTHOPOIHOE YpaBHEHUE 1-T0 mopsaKa.

VYpaBHEHHE, IPUBOJUMOE K OTHOPOAHOMY. CBEeleHHE K OJHOPOJHOMY YPaBHEHHUIO.

JAY-1, He pa3pelieHHOE OTHOCUTENIBHO MTpou3BOAHOM. Omnpesenenue peuieHus. Meron
MHTErPUPOBaHUS B TapaMeTpudeckoil popme. MIHTerpanbHas kpuas.

JY-1, He pa3pelieHHOEe OTHOCUTENBHO pon3BoAHOM. 3anaua Komu. Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH.

VYpasHenue Jlarpanka u MeTon ero peuieHus. Y pasHeHnue Kiiepo u MeToJ €ero pemeHus.
Ocob6oe pemienue. JIMcCKpUMUHAHTHAs KpUBasi. AJTOPUTM ITOCTPOEHUS] 0COOOT0 peLIeHus.
[Honstue /1Y n-ro nopsaxa (pa3pelieHHOro U Hepa3peleHHOT0 OTHOCUTENBHO CTaplIei
IIPOM3BOJIHOM), U ero pemeHus. VHTerpaabHas KpuBasl.

[Honstue /1Y n-ro nopsaxa. 3agaua Komu. I'eomeTpruyeckas MHTEpIIpeTaLns Ha4aJIbHbIX
ycioBuid. TeopeMa CcylecTBOBaHMS U €JMHCTBEHHOCTH.

ITonmxkenue nopsiaka J[Y ¢ MOMOILBIO HHBAPUAHTOB: YPABHEHUE HE COAEPIKUT SIBHO «y» U,
BO3MOXHO, nepsblie (k-1) Mpon3BoaHbIE; ypaBHEHUE HE COIEPIKUT SABHO «X»; OJHOPOAHOE 110
«y» U €€ IPOU3BOAHBIM.

[Tonmxenue nopsiaka JIY. Meton BbiiesIeHHs TTOJIHOW MPOU3BOHOM. MeToj perieHus
OJTHOPOJHOTO B 00001eHHOM cMbIcie [IY Bbiciiero nopsaka.

HHTerpupoBanue HEMOJIHBIX YPABHEHUN BHU1A F{x, _3-":”}) =0, F{}-":”‘ﬂ, ;-":”}} =0,
F{},':n—ﬂj},':n}} =

Huddepennmanpupiii MHOTOWIEH. ClioeHne, yMHOKeHne. DopmMyria cBUTa.
Xapakrepuctuueckuii MHOrowieH. Jluneitnoe /Y n-ro nopsiaka ¢ noCTOSHHbIMU
Kod(puimeHTaMu 1 ero ooI1Iee pelieHue.

OO6umit meton pemenus JIJ[Y-n ¢ mocTossHHBIME KO3 GHUIIMEHTAMH € TIOMOIIBIO

T depeHanbHbIX MHOrowIeHOB. CylliecTBOBaHUE U €IMHCTBEHHOCTh PELICHUs 3a1a4uu
Komm anst JIAY-n ¢ mocTossHHBIME KO3 QUITHEHTaMH.

Jluneiinoe oxHopoHOE /1Y n-ro mopsiaka ¢ mOCTOSTHHBIMHU KO3 (HUIIUEHTAMH.
Omnpenenenue. JINHEHHOCTH IPOCTPAHCTBA pellIeHNN. XapaKTepUCTUUECKOE YpaBHEHHUE.
Jluneiinoe omnopoHoe JIY n-ro mopsiaka ¢ mocTostHHBIME Ko3¢dunnenramu. Oo1iee
pemenue. Teopema 06 obmem peniennn. CBOHCTBA OOIIETO PEIICHUS.

Jluneiinoe omHopoaHoe JIY n-ro mopsiaka ¢ mocTossHHBIME KodddunrenTamu. Beinenenue
BEILECTBEHHBIX PEIICHUN U3 KOMIUIEKCHBIX. HekoTopsle nuHelnnble 1Y, npuBoauMbIe K
YPaBHEHUSIM C IIOCTOSHHBIMU KO3 (PUIIIEHTaMH.



32.

33.

Jluneiinoe HeogHOpPOAHOE Y N-rO MOpsIKa C MOCTOSHHBIMHU KO3 UIIMEHTaAMH.
Onpenenennie. COOTBETCTBYIOIIEE OAHOPOAHOE. [[prHIMIT CyTIepIIO3UIIUH.

Jluneiinoe HeogHOpoaAHOE 1Y N-ro mopsika ¢ moCTOSHHBIMHU Kodduimentamu. Meron
HeomnpeneaeHHbIX Ko duinmenToB. Pe3oHaHCHBIN U HEpe30HAHCHBIN cirydan. [Ipumep:
ypaBHEHHE MaJIbIX KOJICOaHUI MaTeMaTHu4ecKOro MITHHKA.

DK3aMeHalMOHHbIE BOIIPOCHI (4 cemecTp)

l.

o

10.

11

12.

13.

14.

15

16.

17.

18.

19.

20.

OKBHMBaJICHTHOCTH 3a7jaui Koli 1 MHTErpajbHOro ypaBHeHUs Ui AMddepeHnnanbHoro
ypaBHEHHUs 1-ro nopsiika, pa3pelieHHOr0 OTHOCUTENIBHO IIPOU3BOAHON. MeToa
II0CJIEI0BATENbHBIX IPUOIMKEHUI.

Meron pszoB.

Meron Ditnepa nns pemenus Y 1-ro nopsika, pa3peiieHHOro OTHOCUTEIbLHO
npou3BOIHONW. MeTton Ditniepa ¢ mepecyeToM 1 MOIU(UIIMPOBAHHBIN MeTO Diiepa.

Merton Pynre-KyTThl 4 mopsinka. Peanuzanus aaropuTMoB npuOIHKEHHOTO PelIeHUs Ha
Python u ¢ momomrsio snexkTporHbIX Tabaun (MS Excel unu LibreOffice).

Omnpenenenne cucremsl 1Y B HopManbHOH hopme. OnpeneneHue pemenus. Bekropraas
3anuch cuctemsl. 3agadya Komm. Yenosue Jlunmuna no «y». CucreMa HHTErpajibHbIX
ypaBHEHUH, SKBUBaIeHTHAs 3a1a4ye Komm. Jlemma 06 SKBUBaJIEHTHOCTH.

Jlemma I'ponyoina + gokaszarenbcTBo. Y cuiieHHas JemMMa ['ponyoiia (6e3 1oka3aTenbCcTBa).
Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH Ul cucTeM. CXxeMa J0Ka3aTelIbCTBa
CYLIECTBOBAHMSI.

Teopema cyiecTBOBaHUS U €IMHCTBEHHOCTH Ul CUCTEM. [l0Ka3aTeNbCTBO €IMHCTBEHHOCTH.
[Iponomxkenue pemenus (anroputM). Teopema o mporoKeHnH perieHus (6e3
JIOKa3aTeNIbCTBA).

Koppektrocts 3anaun Ko miist cucreM J1Y. HenpepbiBHas 3aBUCHMOCTD PEILIEHUS OT
I1apaMeTpOB B IIPAaBOM YaCTH.

. Jluneitnas cucrema /1Y ¢ nocrostHEbIME Kodpunmentamu. Onpexnenenne. Bektopras

3anuch cucteMbl Y. OqHopoiHas u HEOAHOPOIHAS JIMHEHHas cucTteMa. Pemenue. 3agava
Komm.

CoOcTBeHHBIE 3HAUCHUS, COOCTBEHHBIE BEKTOPHI. ba3uc n3 coOCTBEHHBIX BEKTOpOB. O0IIICe
pelIeHne JMHEHHON OJJHOPOAHOM cucTeMbl MU epeHINaTbHBIX YPAaBHEHHH € TTOCTOSHHBIMU
koa(durmentamu (cirydait 6a3uca u3 COOCTBEHHBIX BEKTOPOB).

[IpucoenuHeHHbIE BEKTOPHI, )KOpAaHoOBa 1ernouka. JKopaaHos 6asuc. Obiiee pemieHue
JUHEHHON OJTHOPOIHOM crcTeMbl MU PEepEeHIINATBHBIX YPABHEHUH C TOCTOSTHHBIMHU

ko uurentamu (6azuc XKopaana).

Jlunetinas HeogHopoaHas cuctema JIY ¢ mocrossHHbIME KO3 hunmerTamu. OnpenencHue.
[Mpunuun cynepno3unuu. O61ee pemeHue (Teopema).

. Marpuunasi 5KClOHEHTa U ee cBoicTBa. [IpuiioxkeHre MaTpUuIHON SKCIIOHEHTHI K PEIICHUIO

JIHCAY cIIK.

AnrebpanyecKkuii METOJT TOCTPOSHUSI MaTPUIHOM dKCTIOHEHTHI. Ciydaid 1: MaTpuiia uMeeT
nuaroHanbHbIM BuA. Ciiyyaif 2: MaTpuia He JUaroHaidbHas, HO €€ COOCTBEHHbIE BEKTOPHI
o0pasyroT 6a3uc.

Anrebpanueckuii METOJ] TOCTPOCHUSI MATPUUHON SKCTIOHEHTHI. Ciydaii 3: MaTpuia He
JaroHayibHas, U 6a3uca U3 COOCTBEHHBIX BEKTOPOB HE CYIIECTBYET.

JluneliHas 3aBHCUMOCTB/HE3aBUCUMOCTh (pyHKIMA. Onpenenurens Bponckoro.
Heobxomumoe yciaoBue JIMHEHHOW 3aBUCUMOCTH N (PYHKITUH.

JIuneiinoe nuddepeHnnanbHOe ypaBHEHHE BBICIIETO MOPSAKA C IEPEMEHHBIMH
koddurmentamu. JInaeHwiin nuddepeHnranbabi oneparop. Teopema CylecTBOBaHUS U
€AMHCTBEHHOCTH JUIsl TuHeiHoro /1Y (rnobanpHas)

Jluneiinoe omHopoHoe JIY BhICIIETro mopsiKa ¢ MepeMeHHBIMUA KO3 hHUIIMeHTaMH.
Omnpenenenue. CpoiictBa pemienuit JIOAY -n. Kpurtepuii nMHeliHON HE3aBUCUMOCTHU N
pemennit JIOAY -n.



21. Jluneiinoe ogaopoaHoe Y BhICIIEro mopsijaka ¢ nepeMeHHbIMH KO3 huiineHTamMmu.
dynnamentanbHas cucrema pemieHuid (OCP). O6miee pemenue JIOAY -n.

22. Jluneiinoe ogHopoaHoe Y BhICIIEro mopsijaka ¢ nepeMeHHbIMH KO3 huiineHTamu.
[Toctpoenue JIOJY-n no 3ananHoit @CP. ®opmyna JInyBuis-OcTporpaackoro.

23. JIuneiinoe HeogHOpoAHOE 1Y BBICHIETO MOPSAIKA C MEPEMEHHBIMH KO3 (UIIMEHTAMH.
Omnpenenenne. O0mee pemenue. Meron Jlarpanxka.

24. Ilonsarue kpaeBoi 3a1auu Ha mpumMepe JnHelHoro /1Y 2-ro nopsaka. Kpaesbie yciaoBusl.
OnHopoaHasi U HEOJHOPOIHAsS KpaeBas 3afavya. CpaBHEHHE HAYAJIbHOM M KpaeBOM 3aauu.
EnnMHCTBEHHOCTD pelIeHrs HEOAHOPOAHOM KpaeBoi 3a1a4uu MpH 000 MpaBoil 4acTH.

25. @ynknus ['puna. BeiBon hopmynsl mist moctpoenus Gynkiuu ['puHa.

IIpuMepbl OLEHOYHBIX CPEICTB I IPOMEKYTOYHOM aTTeCTAllUM:

JleMOHCTpallMOHHBIN YK3aMEeHAMOHHBIN OmieT (3 cemecTp)

MWHUCTEPCTBO OBPA3OBAHUA U HAYKHA POCCUMCKOM ®EJEPAIINN
(denepaabHOe rocyrapcTBeHHOe 010/1:KeTHOE 00pa3oBaTe/ibHOe YUpeKIeHHe BhICIIEero 00pa3oBaHus
«HprkyTckui rocyiapcTBeHHbINl YHUBEPCHTET
(®I'bBOY BO «UTI'Y»)

HNHceTuTyT MaTeMaTHKU U HHGOPMALMOHHBIX TEXHOJIOTHI

3K3AMEHAIIMOHHBINA BUJIET Ne 23

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

2. Pemnte ypaBHEHHE: ) =
5x-5
3. Jluneiinoe HeoxHoponHoe Y n-ro mopsiaka ¢ MOCTOSIHHBIMH Ko3(dduumenramu.
Onpenenennie. COOTBETCTBYIOIIEE OJHOPOAHOE. [I[prUHIUIT CyTIepIIO3UIIUH.

JleMOHCTpallMOHHBIN YK3aMEHAIMOHHBIN OmIeT (4 cemecTp)

MWHUCTEPCTBO OBPA3OBAHUA U HAYKHA POCCUMCKOM ®EJEPAIINN
(penepaabHOe rocyrapcTBeHHOe 010/1:KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHHe BhICIIEero 00pa3oBaHus
«pkyTckui rocyiapcTBeHHbINl YHUBEPCUTET
(®I'BOY BO «HTI'Y»)

HNHeTUTYT MaTeMaTHKU U HHGOPMALIIMOHHBIX TEXHOJIOT Ui

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

3. Jluneitnoe oxgHOpoaHoe /1Y BhICHIEro MOpsIKa C MEPEMEHHBIMU KO3 PHIIMEHTaMHU.
dynnamentanbHas cucrema pemieHuid (OCP). O6mee pemenue JIOAY -n.




Pazpabotunk: JleontheB Poman FOpbeBuy, kana. ¢pus.-mMat. HayK, JOIICHT.



