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1. IEJIM ¥ 3AJJAYM JUCHMUTILINHBI

Ilenu:

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

2. O3HaKOMJICHHE C IPUHINIIAMH MaTeMaTHYECKOTO MOJICITUPOBAHUS C HCIIOIb30BaHHEM
anrmapara Teopur OOBIKHOBEHHBIX JU(PepeHIMaIbHbIX YPaBHEHUH.

3agaun:

1. I3yunTh OCHOBHBIC ONIPEACIICHHS M TEOPEMBI PEMETHOM 00IaCTH.

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

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

4. 3yunTh METOIbI MHTETPUPOBAHUS MU (HEepPeHIHATBHBIX YPaBHEHHH.

5. OBnazeTs HaBBIKAMU MOJAEIMPOBAHUS PoLieccoB MU (HepeHIUATbHBIMU YPABHEHUSIMH.
6. ChopmMupoBaTh MOHUMAHHE COBPEMEHHOT'O COCTOSIHHSI HAyKH B 00JIACTH TEOPUHU
0OBIKHOBEHHBIX qU((HepeHIINATBHBIX YPaBHEHU.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas qucuurmmmaa b1.0.15 Tuddepennmanbapie ypaBHEHUS! OTHOCUTCS K 00513aTEIbHOM
yacTu bioka 1 00pa3oBaTebHON MPOTPaMMBEI.

Jnist m3yyeHust 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 MaTEeMaTHKH.

[lepeuyenp mocnenyomux yueOHbIX AUCHUIUINH, /U1 KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHUS U
HaBBIKH, PopMUpyeMble JaHHOUN yueOHoU nucturminHoi: b1.0.17 YnucnenHnbie METOBI,
b1.0.18 Meroas! ontumuzanuu, 51.0.20 MeTopl ONTUMaAIBHOTO YIIPABIECHNUS,

b1.0.22 ®yakunonaneHelil aHamm3, b1.0.23 YpaBHeHus MareMaTnueckon (pu3uk.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Iporiecc ocBoeHUsT AUCHUTIIIMHBI HATIPABIIeH Ha (GOPMHUPOBAHHUE CIEAYIONTUX KOMITETESHITH B
cootBercTBur ¢ ®I'OC BO u OII BO no nanpasnenuto noaroroBku 01.03.02 [MpuknagHas
MaTeMaTHKa 1 HH(POpMaTHKa:

OIIK-1 Cniocoben npumeHsTh pyHIaMEHTaTbHBIC 3HAHUS, TTOJIYYCHHBIC B 00JIaCTH
MaTeMaTHYECKUX ¥ (MJIM) ECTECTBEHHBIX HAYK, M HCIIOJIB30BATh UX B MPOGECCHOHATHHON
NeSITEIbHOCTH;

OIIK-3 CnocobeH npuMeHsTh U MOAU(DUIUPOBATh MATEMAaTHUECKHE MOACIH JUISl PEILICHHS
3a/1a4 B 007acTH MpoecCHOHAIBHON e TETLHOCTH.

B pe3ynbraTe 0CBOCHHUS TUCIUIUINHBI OO YyUJarOIIUCs TOIKEH

3HATH: aNmnapar TeOpuru OOBIKHOBEHHBIX AU((epeHIInanbHbIX YpaBHEHUH; OCHOBHBIE
OIIpEeICTICHUS] U TEOPEMBI IPEIMETHOH 00J1acTH;

YMETh: COBEPILIEHCTBOBATh M MPUMEHSATH anmnapaT TEOPUH OOBIKHOBEHHBIX TU(HEepeHIINaTbHBIX
YPaBHEHUIT; KOPPEKTHO BHIONPATH METO PELICHUS;

BJIJICTh: OCHOBHBIMU METO/IaMH aIlllapaTa TeOPUN OOBIKHOBEHHBIX U (HepeHIInalIbHbIX
yYPaBHEHUIT; HABBIKAMH MOJEIHPOBAHMS.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

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

dopmMa NpOMEKYTOYHON aTTECTALUU: DK3aMEH, JK3aMEH.

4.1. Copep:xanue TUCUMIIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHueM BH/I0B
Y4eOHBIX 3aHAATHI M OTBEICHHOI0 HA HUX KOJUYeCTBA AaKA[IeMUYECKUX YaCOB

Paznen qucuummee! / Tema Cem. | Buapl yue6HO# paboThI DopMbl
KonTtakTHas pabora CaMoc | TEKylIero
IpernoaaBaTess C T. KOHTPOJIS;
00ydJarmuMucs pabota | PopmbI
Jlexmu | JIao0. [Ipaxr. MIPOMEKYT.
u 3aHATHU | 3aHATH aTTecTaluu
s s
Tema 1. BBenenue B Teoputo 3 2 OK3.
0OBIKHOBEHHBIX AU (dHepeHITnaTbHBIX
YpaBHEHUHU
Tewma 2. Tudpepennmanbabie 3 2 6 2 KoHTposibH
ypaBHeHUs 1-ro nmopsika, ast pabora,
pa3pelieHHbIe OTHOCUTEIBHO 9K3.
IIPOU3BOJHOM
3 2 4 2 KonTposnbh
Tema 3. YpaBHEeHME B IOTHBIX ast pabora,
nuddepennmanax IK3.
Tema 4. NHTerpupyromuii 3 2 OK3.
MHO>KUTEIb
3 2 2 KonTtponsn
Tema 5. JIuneiinsie ogHopoanbie 1Y ast pabora,
1-ro nopsinka JK3.
3 2 4 3 KonTtponsn
Tema 6. JIuneliHbIe HEOTHOPOIHBIE ast pabora,
AY 1-ro nopsinka JK3.
3 2 2 1 KonTposnbh
Tema 7. YacTHbIE Cllydau JIMHEWHBIX ast pabora,
Y 1-ro nopsinka JK3.
Tema 8. YpaBuenue bepuymiu. 3 2 6 6 Kontponsa
[IpocThie TUIIBI ypaBHEHHI, ast pabora,
WHTETPUPYEMBIC B KBaJIpaTypax. IK3.
Tema 9. YpaBaenue Pukkaru 3 2 OK3.
4 2 2 KonTtponsn
ast pabora,
Tema 9. YpaBuenne Pukkatu JK3.
Tema 10. 1Y 1-ro nopsiaka, He 3 2 OKs3.
pa3peleHHbIE OTHOCUTEIBHO
MPOU3BOAHON. MeTos BBeIeHUS
napameTpa.




Tema 10. IY 1-ro nopsinka, He KonTtponsn
pa3pelieHHble OTHOCUTENHHO as pabora,
IIpOU3BOAHON. MeTos BBeICHUS JK3.
napamMmerpa.
Tema 11. YpaBuenue Jlarpanxa. 2 OK3.
VYpasuenue Knepo. Ocobbie
pelieHusl.
Tema 11. YpaBuenue Jlarpanxa. Kontponsa
VYpasuenne Knepo. OcoOnie ast pabora,
peleHHs. IK3.
Tema 12. JIYV BbICIIUX TTOPSIAKOB 2 OKs3.
Tewma 13. MeTo1bl HOHMKEHUS 2 OK3.
nopsijiKa
KonTtponsn

Tema 13. MeToabl TOHUKECHUSA ast pabora,
nopsiiKa IK3.
Tema 14. [Tonmkenue nopsiaka 2 OKs3.
OTJICITHHBIX BUJIOB HETIOTHBIX
ypaBHEHUU
Tema 15. JIuneiinsie 1Y BbICIINX 2 KonTponsn
MOPSAKOB C MOCTOSITHHBIMU as pabora,
ko3P uumentamu. OOmMA MeTOx IK3.
peleHusl.
Tema 16. JIuneliHble OAHOPOIHBIE 2 KonTposnbh
JY BbICIIMX MOPSIAKOB C ast pabora,
MOCTOSTHHBIMH KO3 HUITMEHTaMH. 9K3.
OO61ee perieHue.
Tema 17. JIuneliHble HEOTHOPOAHBIE 2 KonTposnbh
JY BbICIIMX MOPSIAKOB C ast pabora,
MOCTOSTHHBIMH KO3 HUITMEHTaMH. 9K3.
O6mee pemenue. Meton
HEOoNpeIeIeHHBIX K03 hHUIIUECHTOB.
Tema 17. JIuneliHble HEOAHOPOHBIE KonTtponsn
JY BbICIIUX MOPSAIKOB C ast pabora,
NOCTOSIHHBIMU K03 purimenramu. IK3.
O6mmee permenue. Meton
HEOMpPeACICHHBIX KO3 PUITNEHTOB.

2 KonTponbx
Tema 18. [TpuGnuxeHHbIE METOABI as pabota,
peumenus 1Y JK3.
Tema 19. Meton DOiinepa u ero 2 OK3.
MOAH(UKAITI
Tema 20. BBeneHue B TEOPUIO CUCTEM 2 Ok3
O0OBIKHOBEHHBIX J[Y
Tema 21. Teopema cyiiecTBOBaHuUS U 2 OK3.
€IMHCTBEHHOCTH PEIICHUS 3a/1auu
Ko
Tema 22. [IpogomxeHue peleHus. 2 OK3.
KoppekTHocTs 3agaun Komnm.

2 KoHnTtponsn
Tema 23. JIunelinbie cuctemsl 1Y ¢ ast pabora,
NOCTOSIHHBIMU K03 punimeHTamMu IK3.




Tema 24. JIuneliHble OJHOPOIHBIE 4 2 2 2 KonTtponsn
cuctemsl Y ¢ mOCTOSHHBIMU ast pabora,
kodpuumentamu. Ciyuaii 1: 6azuc IK3.
13 COOCTBEHHBIX BEKTOPOB.
Tema 25. JIuHeliHbIe OAHOPOIHBIE 4 2 4 2 KonTponbx
cuctemsl Y ¢ MOCTOAHHBIMU ast pabora,
koadurmentamu. Cryuaii 2: 6a3uc 9K3.
Kopnana.
Tema 26. JIunelinbie HeOMHOpPOAHBIE | 4 2 2 2 KonTponbh
cuctemsl Y ¢ MOCTOAHHBIMU ast pabora,
koaurmentamu. Meton JK3.
HEOMpPeACNEHHBIX KO3 DUITUEHTOB.
Tema 27. MaTpuuHas 5KCIIOHEHTA. 4 2 2 KonTponbn
®opmyiia 00IIEro pereHus as pabota,
nuHEeWHOoM cucteMbl 1Y ¢ 9K3.
HOCTOSIHHBIMHU K03 punimenramu.

4 2 KonTponbh
Tema 28. Anredbpanueckuii METO as pabota,
MOCTPOCHUS MATPUUHOM SKCIIOHEHTHI. 9K3.
Tewma 29. JIuneitnast He3aBUCUMOCTh | 4 2 OK3.
byakuwmii. Jluneiinsie JIY Boicmx
MIOPSITKOB C IIEPEMEHHBIMU
kodpurmenTamu
Tema 30. Ob1ee pemieHue 4 2 JK3.
JMHEWHOTo ogHOpoaHorO Y
BBICIIIETO TIOPSIKA C TIEPEMEHHBIMU
kodpurmenTamu
Tema 31. Obuiee pemieHue 4 2 2 4 KonTponsn
JMHEWMHOTO HeogHOpoaHOTO JY ast pabora,
BBICIIIETO TIOPSIKA C TIEPEMEHHBIMU IK3.
kodurmentamu. Meton Jlarpanika.

4 2 2 2 KonTponbsn

ast pabora,

Tema 32. KpaeBas 3agayva. JK3.

4 2 2 KoHnTtponsn

ast pabora,

Tewma 33. @ynkius ['puna JK3.
Uroro (3 cemectp): 34 34 22 IK3.
Wroro (4 cemectp): 32 32 26 IK3.

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITE/ILHOIH PA00THI 00Y4AIOIIUXCS MO AUCHHUILIHHE

Pasnen mucourneer / CamocrositenpHas padbora
TeMa 00yYaromuxcst
Bun Cpoku 3aTpar
CaMOCT. | BBITIOJIHE | Bl
paboThI | HUS BpEMEH
"

OueHouHoe
CPEenCTBO

VuebHo-
METOIUYECKOC
o0OecrieueHue
CaMoCT. pabOTHI




Tema 2. Camocr | 1 Hepens KoHnTponbHas
Huddepennmanpabie OSITEITh paborta
ypaBHEHHUs 1-ro nopsjaka, | HOe
pa3pelieHHbIe pelieH
OTHOCHUTEIIBHO ue
MIPOU3BOAHOMN 3a71a4
Tema 3. YpaBHeHuE B Camocr | 1 Henens KonTponbnas
NOJHBIX AU depeHnmanax | oaTelb pabora

HOE

pelieH

ue

3a1a4y
Tema 6. JIuneinbie Camocrt | 1 Henens KonTponbnas
HeonHopoaubie JIY 1-ro OsITEIb pabora
nopsijKa HOE

pelieH

ue

3a1a4y
Tema 7. Yactable cnydan | Camoct | 1 Henens KonTponbnas
muHeHbIX Y 1-ro OsITEIb pabora
nopsijKa HOE

pelieH

ue

3aj1a4
Tema 8. YpaBHeHue Camocr | 3 Henenu KonTponbnas
bepuymu. IIpocTsie TUIIBL | OSTEND pabora
ypaBHEHUH, HOE
UHTETPUPYEMBIC B pelieH
KBaJlpaTypax. ue

3a1a4y
Tema 9. YpaBHeHue Camocrt | 1 Henens KonTponbnas
Puxkaru OsITEIb pabora

HOE

pelieH

ue

3a1a4y
Tema 10. 1Y 1-ro Camocrt | 1 Henens KonTponbnas
nopsijika, He OSITENb pabora
pa3pelieHHbIe HOE
OTHOCHUTEIIBHO pelieH
Mpou3BOAHON. MeTon He
BBEJICHMS TapaMeTpa. 3a1a4y
Tema 11. YpaBHenue Camocr | 1 Henens KonTponbnas
Jlarpanxa. YpaBHeHHE OSTeNb pabora
Kinepo. Ocobwie pemieHus. | HOe

pelieH

ue

3aaad

1. KpacHos,
Muxaunn
JIeoHTHEBUY.
OOBIKHOBEHHEBIE
muddepeHnman
bHBIC
ypaBHEHUS
3a7a9M B
MIPUMEPHI C
MOAPOOHBIMH
PEIICHUSIMU :
yueb. mocobue
JUTSL CTY/L.
BTY30B / M. JL.
Kpacnos, A. 1.
Kucenes, I'. 1.
MakapeHko. -
5-e u3 ., ucrp. -
M. : KomKnwnra,
2005. - 253 c. -
ISBN 5-484-
00193-5. 50
3K3. +

2. Oununros,
Anekcent
denopoBU.
COopHuk 3a1a4
o
muddepeHnman
bHBIM
YpaBHEHUSM
[TekcT] : yueO.
mocobue / A. @.
®Ouaumnmos. - 4-
eunsa. - M. :
JIuGpoxom,
2011.-237c. -
ISBN 978-5-
397-02914-8.
29 9k3. +




Tema 13. Metozs! Camocrt | 2 Henenu KoHnTponbHas
MOHWKEHUS TOpsIKa OsITeIb pabota
HOE
pelieH
ue
3ajau
Tema 16. JInneinnie Camocrt | 2 HeneaIu KonTponbnas
onHOopoaHble 1Y BbICIIUX | OATEIb pabora
MOPSKOB C MIOCTOSIHHBIMU | HOE
koddpumentamu. O61Iee | pemieH
pelieHue. ue
3a/1a4
Tema 17. JInnennrie Camocrt | 2 Heneau KonTponbnas
HeoHOopoaHbIe JY OsITEIb pabora
BBICILIUX MOPSIIKOB C HOE
MOCTOSIHHBIMU penieH
kodurmentamu. O61ICe | He
peuenue. Meron 3a7a4
HeoTpeaeIeHHBIX
K03 PHUIIHEHTOB.
Tema 17. JInneinrie Camocrt | 1 Henens KonTponbnas
HeoHOpoaHbIe JY OsITEIb pabora
BBICILIUX MOPSIIKOB C HOE
MOCTOSIHHBIMU penieH
kodurmentamu. O61IEe | ne
peurenue. Meron 3a7a4
HeoTpeAeIeHHBIX
K03 PHUIIHEHTOB.
Tewma 18. ITpubnmxkennsie | Camoct | 1 Hememns KonTponbnas
MeTobl pemenus 1Y 0sITEIb pabora
HOE
penieH
ue
3a/1a4
Tema 24. JInneinnie Camocrt | 1 Henens KonTponbnas
OJHOpPOJHBIE cucTemsl 1Y | osTens pabora
C TIOCTOSITHHBIMU HOE
KOd(pUITUESHTAMH. peuieH
Crny4aii 1: 6a3uc u3 ue
COOCTBEHHBIX BEKTOPOB. 3a1a4
Tema 25. JInneinnie Camocrt | 1 Henens KonTponbnas
OJHOpPOJHBIE cucTemsl 1Y | osTens pabora
C TIOCTOSITHHBIMU HOE
KOdpHUITUESHTAMH. penieH
Crny4aii 2: 6a3uc ne
Kopnana. 3a7a4
Tema 26. JInnennie Camocrt | 1 Henens KonTponbnas
HEOJHOPOJIHBIE CUCTEMBI | OATEIb pabora
JY ¢ mocTossHHBIMU HOE
koddumenTamu. MeTon | peuieH
HeoTpeaeIeHHBIX ue
KOd((HUITMEHTOB. 3a/1a4




Tema 31. O6mee pemenue | Camoct | 2 Henenu 4| KontponpHas
JUHEHHOTO OSITEITh paborta
HeoaHopoaHoro /1Y HOE
BBICILIETO TIOPSIKA C peleH
MEePEeMEHHBIMU ue
kod(durmentamu. Meton | 3amau
Jlarpanxa.
Tema 32. Kpaesas 3anaua. | Camoct | 1 Hepens 2| KoHTpoabHas
OSITEJTh paborta
HOE
pelieH
ue
3aja4
OO01mast TpyA0€MKOCTh CaMOCTOSITENILHOM 48
paboTHI (Uac.)
N3 HUX ¢ MCTIOJIB30BAaHUEM DIIEKTPOHHOIO 24
00y4eHUs U JUCTAHITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH (Jac.)

4.3. Conep:xanue yueOHOro Mmarepuaja

BBenenue

Tema 1. BBeaenue B reoputo | [lonsrue nuddepenuumansuoro ypasHenus, nopsiaka Y u ero
OOBIKHOBEHHBIX pemenus. [Tpumeps! qud epeHnnanbHbpIX YpaBHEHUM.

Qg epeHIaIbHbIX [Tpumeps! ucnonb3oBaHust TUGGEpeHINATBHBIX YPAaBHECHH B
ypaBHEHHH IPUIIOKEHUSAX.

Juddepennmansapie ypaBHeHHs 1-ro mopsiaka, pa3peieHHble OTHOCUTENFHO TPOU3BOIHON

Tema 2. luddepenumansusie | [lonsrue 1Y 1-ro nopsiaka, pa3pernieHHOT0 OTHOCUTEIBHO

ypaBHEeHUs 1-TO nopsiaka, MPOU3BOAHOM, U €ro penieHus. aTerpanbHas KpuBas.
paspelieHHble OTHOCUTENbHO | Paspemmmocts B kBagpaTypax. Hopmansnas ¢popma Y u
MIPOM3BOTHOM nuddepennmanbras popma Y. 'eomerpudeckas

unrepnperanys Y. I[lone Hanpasinennii. M3oknuna. Merog
n3okimH. 3agada Komu (ananutudeckas GopmMyaIupoBKa U
reomeTpuueckas popmynuposka). Teopema cymecTBOBaHUS U
€IMHCTBEHHOCTH (0€3 J0Ka3aTenbCcTBa). AITOPUTM
POIOJKEHUS PELICHHUS.

Tema 3. YpaBHeHuE B Ornpenenenne ypaBHEHUS B MOJTHBIX quddepennmnanax.
NOJHBIX AuddepeHnmanax Kputepnii ypaBHeHus B moiHbIX quddepennuanax. Gopmyna,
Jlaroniasi CEMEMCTBO PEUICHU YpPaBHEHHUS B TTOJHBIX
muddepenimanax. YacTHbli ciryyail ypaBHEHHS B ITOJHBIX
mddepennmanax: ypaBHeHHE ¢ pa3AeIeHHBIMHI EPEMEHHBIMH.

Tema 4. MHTerpupyromuii HHuterpupyromuii MHOXUTENb. [[oONCK MHTErpUPYIOIIETO
MHOKUTEIb MHOXHTEJS (BBIBOJ YPaBHEHUS B YACTHBIX MPOU3BOIAHBIX IS
MOKCKA MHTETPUPYIOIEero MHOXuUTeNs ). Criocod mpuMeHeHus
9TOr'0 YPaBHEHHs B YaCTHBIX IPOU3BOJHBIX, KOT 1A
WHTErPUPYIOLIUN MHOXKUTEIb 3aBUCUT TOJIBKO OT OJTHOM
MIEPEMEHHOMN. Y paBHEHUE C PA3ACTSAIONUMMUCT IEPEMEHHBIMU U
€r0 UHTETPUPYIOIINI MHOXKHUTEI.




Tewma 5. JIunelinbie
oaHopoaubie 1Y 1-ro
nopsiiKa

[onsarue nuneiHoro ogHopoaHoro 1Y 1-ro mopsaka. OGiee
peleHne 1 4acTHoe pemenne. GyHnaMeHTanbHOe PEeIEHHE.
Teopema o ¢pyHIaMEHTAIBHOM penieHnH. Teopema o CTpyKType
obmero pemenus JIOAY-1. Uarerpuposanue JIOJY-1, kak
YPaBHEHHUS € Pa3AEIAIOLUMUCS IepeMeHHbIMUA. MoJienb
Marnseryca.

Tewma 6. JInneliasie
HeoHopoaHble 1Y 1-ro
MopsIIKa

[Tonstue nuuerinoro HeogHopoaHoro /Y 1-ro nopsiaka. u
cootBetrcTBymoMee emy JIOAY-1. Ob6miee pemieHue u 4acTHOE
pemenue. Teopema o cTpykType oomero pemenus JIHAY-1.
Mertone! pemienus JIHY-1: meron Jlarpanska, meToq
bepnymnu, meton Ditnepa, hopmyna obmiero pemerus. [Ipumep:
cuiia Toka B RL-1ienu ¢ rpagikoM 3aBUCUMOCTH CHIIBI TOKA OT
BpPEMEHH.

Tewma 7. YactHble cinydau
nuHeHbIX 1Y 1-ro nmopsaka

Juddepenunanbapie ypaBHEHH 1-ro mopsiaka, TMHEHHbIE
OTHOCHUTEIILHO HE3aBUCUMOM NepeMeHHOM. JInHnelinbie
ypaBHEHHUS 1-T0 Mopsiika ¢ MOCTOSHHBIMU KOA((DUIIMEHTAMU
CIIeIIMaIbHOM MPABOM YaCThIO: METOJI HEOMPEICICHHBIX

K03 PHUIIHEHTOB.

Tema 8. YpaBHeHue
bepnyinu. [IpocTeie TUIbI
YpaBHEHUI, UHTETPUPYEMBIE
B KBaJparypax.

VYpasuenue bepnymiu. CBeneHue K JUHEHHOMY YPaBHEHHIO.
OpnHopoaHOE ypaBHeHUE (He nuHeiHoe). CBeeHne K
YPaBHEHHUIO C Pa3AeIoIMMUCS TIepEMEHHBIMU. Y pPaBHEHHE,
IPUBOUMOE K OTHOpOoJHOMY. CBeZIeHHE K OJJHOPOAHOMY
ypaBHeHH10. O000IIIEHHOE OTHOPOIHOE ypaBHEHHE 1-TO
MOPSIIKA.

Tema 9. YpaBHenue Pukkaru

[Tonsitue ypaBuenus Pukkatu. [IpoBepka ycioBHil TEOpEMBI
CYILIECTBOBAHUS U €AMHCTBEHHOCTH. CrienanbHOEe YPaBHEHUS
Pukkatu. Kanonnueckuit Buna ypaBuenust Pukkaru. Pemenue
ypaBHeHUs1 PUKKaTH Mpy U3BECTHOM YaCTHOM PEIICHUHU
(cBenenue x ypaBHeHuto bepnymm). [Tonbop yactHOTO
peHICHUA BBUJIAC ¥y = ax+b U v = a/x.

Juddepennmansupie ypaBHeHHs 1-ro nopsijika, He pa3penieHHbIe OTHOCUTEIBHO MPOU3BOIHOM

Tema 10. IY 1-ro nopsinka,
HE pa3peIIcHHbBIC

OTHOCHUTEJIBHO MPOU3BOIHOM.

Merton BBeZieHUsI mapameTpa.

V-1, He pa3pelieHHOEe OTHOCUTENILHO TPOU3BOAHOM. Pemienue.
Pemenue B mapamerpudeckoit hopme. HTErpaibHas KpuBas.
3anavya Komm. Teopema cyiecTBOBaHMs U €JUHCTBEHHOCTH.

Tema 11. YpaBHenue
Jlarpanxa. YpaBHeHue
Knepo. Ocob6blie perieHust.

VYpasuenue Jlarpanxa. Ypasuenue Kinepo. Ocoboe pemienue.
JluckpuMuHaAHTHAS KpUBas. AJTOPUTM MOCTPOEHUS 0COO0TO
pelenus.

Juddepennmanbpapie ypaBHEHUS BBICIIMX MTOPSAKOB

Tema 12. JIY BoIcIImx
MOPSIIKOB

[onsarue /Y n-ro nopsiaka (pa3pemeHHoro 1 Hepa3peeHHoro
OTHOCHUTEJILHO CTapIIel MPOU3BOIHON), U €ro PEIICHHS.
WurerpanbHas kpusas. 3anada Komu. Teopema cymecTBoBaHUS
Y €IMHCTBEHHOCTH. [ 'eomMeTpryecKkass HHTepIpeTanus
HayalbHbIX ycnoBuil. [IpumMep: nepexoHas KpuBas >k/1 MyTH

Tema 13. MeToabl
IIOHMXCHU A HOpH,Z[Ka

[IpeoOpazoBanus JIY. UuBapuaHT npeoOpazoBaHms.
IToHmkeHue mopsiAKa ¢ IOMOLIBIO UHBAPUAHTOB. Y PABHEHUE HE
COZICPIKUT SIBHO ¥ ¥, BO3MOXKHO, TEepBbIC {k — 1) MPOU3BOTHBIC Y.
VYpaBHeHME HE CONEPKUT ABHO x. OTHOPOAHOE 1O ¥ U €€
npou3BoHbIM. Ciyuail moaHoN npon3BogHoH. OAHOPOIHOE B
0000IIIEHHOM CMBICIIE.




Tema 14. ITonnxenue
NOPsIIKA OTZEIBbHBIX BUIOB
HEIOJIHBIX YPaBHEHUU

Henonnbie ypasuenust F(x,y™) =0, F(y"2 3™ =g,
F[}.":”_E:'J}r':”}} = .

Jlunetinsle nuddepeHnnanbHble ypaBHEHUS C TOCTOSTHHBIMU KO3 (QUIIMEHTaMH

Tewma 15. JIuneitnsie 1Y
BBICIIIUX TTOPSIIKOB C
TIOCTOSTHHBIMHA
koddpurmenTamu. OOmmiA
METOJI PEIICHHUS.

Juddepennmanbapiii MHOTOWIEH. ClI0OXKEHNE, YMHOKEHHE.
®dopmyna ciura. XapakTepUCTUYECKU MHOrOWIeH. JInHeiHoe
Y n-ro mopsigka ¢ mOCTOSTHHBIMH KO3(PHUIIUEHTaAMH U €T0
obmee pemenue. O6muit meron perenus JIAY-n c IIK ¢
noMouibio AuddepeHunanbHbIX MHOrowIeHOB. CyllecTBOBaHHE
Y eAMHCTBEHHOCTH pemenus 3anaun Komm mst JIITY-n ¢ TTK.

Tewma 16. JIuneitneie
oaHopoaHble /1Y BbICIINX
MOPSIIKOB C MOCTOSIHHBIMU
ko uunentamu. OO1iee
peuieHue.

Onpenenenne. JINHEHHOCTh MPOCTPAHCTBA PEIICHUM.
Xapakrepuctuueckoe ypaBuenue. Oouiee peunierue. Teopema 00
obmeMm pemennu. CBoicTBa 001I€eTO penieHus. Boinenenmne
BEILECTBEHHBIX PELICHUN U3 KOMIUIEKCHBIX. HekoTopsie
nuHeiHble J[Y, npuBoAMMBIE K YPABHEHUSAM C TOCTOSTHHBIMU
KO3 pHLIHEHTaAMH.

Tewma 17. JIuneitneie
HeoqHOpoaHbIe /Y BhICIIMX
MOPSAKOB C MOCTOSITHHBIMU
ko3 duunentamu. OO1iee
pemienue. Meton
HCOMPCACIICHHBIX

KO3 PHUITMEHTOB.

Onpenenennie. CooTBETCTBYIOMIEE OqHOPOAHOE. [IprHIMI
CyNepro3uiu. Meros HeonpeaeneHHbIX KO PHUIIHEHTOB.
Pe3onaHCHBIN 1 HEpe30HAHCHBIN ciiyyau. [Ipumep. YpaBHeHne
MaJIbIX KOJCOaHUH MATHUKA.

[TpuGmmxeHHbIe METO bl penieHus AuddepeHnnanbHbIX ypaBHEHUH

Tewma 18. ITpubnvxeHHbIE
MeToabl pemenus 1Y

OKBUBAJICHTHOCTH 3a/1au Ko u MHTErpajabHOro YpaBHEHUS.
MeTto/1 mocne10BaTeNbHBIX NPUOIMKEeHUH. MeTo ] psioB.

Tema 19. Merop Ditniepa u
ero Moau(uKauu

Meron Ditnepa, MeTon Dijiepa ¢ IEPecYeToM U
MoUGUIMPOBaHHBINA MeTox Dinepa. Meron Pynre-Kyrto! 4
nopsiaka. Peanuzanus anropuTMoB IpUOIMKEHHOTO PELLICHHs Ha
Python u B Excel.

Cuctemsl 1udhepeHIInaTbHBIX YpaBHEHHH

Tema 20. BBenenue B
TEOPHUIO CUCTEM
O0OBIKHOBEHHBIX /Y

Omnpenenenne cucremsl 1Y B HopManbHO# hopme. Pemenne.
Bekropnas 3anuch cucremsl. 3aaua Komm. Ycenosue Jlunmmuia
1o «y». Cucrema MHTErpajJbHbIX YPABHEHU, YKBUBAJICHTHAsS
3agaue Kommm. Jlemma 06 sxBuBanieHTHOCTH. Jlemma ['ponyosa
+ okazaTenbCcTBO. Y cuiieHHas JemMma ['ponyosta (6e3
JI0KA3aTeNIbCTBA).

Tema 21. Teopema
CYILIECTBOBaHUS U
€IMHCTBEHHOCTH PEIICHUS
3agauun Ko

Teopema cymiecTBOBaHUS U €IUHCTBEHHOCTH ISl CHCTEM.
Cxema JoKa3aTesnbCcTBa CyLIeCTBOBaHUS. JJ0Ka3aTenbCTBO
€IMHCTBEHHOCTH.

Tema 22. [Tponomxenue
pemenus. KoppekTHocTb
3agayu Komn.

[Iponomkenue pereHus (aroputm). Teopema o IPOIOKEHUN
pemenus (6e3 nokazarenscra). KoppexktHocets 3aaaun Korm.
HenpepbiBHas 3aBUCUMOCTD PENIEHUSI OT MAPAMETPOB B MTPABOM
YacTu.

Jluneiinpie cuctembl TudPEpEeHITNATBHBIX YPABHCHHH C MTOCTOSTHHBIMHU KO3 QUIIMEHTaAMH

Tema 23. JIunerinoie
cuctemsl /1Y ¢
MOCTOSTHHBIMH
kodurmenTamu

Omnpenenenne. Bexkropnas 3anuch cucremsl Y. OnHoponHas u
HEOJHOPOIHAs IMHENHas cuctema. Pemenue. 3agaya Komu.




Tema 24. JIuneirinsie
OHOPOJIHbIE cucTeMbl 1Y ¢
IIOCTOSIHHBIMU
kodurmentamu. Crrydaid
1: 6a3uc u3 COOCTBEHHBIX
BEKTOPOB.

CoOcTBeHHBIE 3HaUEHHsI, COOCTBEHHBIE BEKTOPHI. basuc u3
coOCTBEHHBIX BEKTOpOB. O01IICE pEICHUE JIMHEHHON
OJTHOPOJHOM cucTeMbl T hepeHInaIbHBIX YpaBHEHUH ¢
MOCTOSTHHBIMH K03 dulineHTamMu (ciaydail 6a3zuca u3
COOCTBEHHBIX BEKTOPOB).

Tewma 25. JIunetinsie
OJHOPOJHBIE cucTeMsl 1Y ¢
IMOCTOSTHHBIMU
koddpurmentamu. Cryuait
2: 6a3uc XopnaHa.

[IprcoenruHeHHBIE BEKTOPBI, AKOPAAHOBA 1enoyKa. JKop1aHoB
6a3uc. Obuiee penieHne JMHEHHON OJJHOPOIHOM CUCTEMBI
nudepeHIAIbHBIX YPAaBHEHUH C MIOCTOSTHHBIMH

ko uunentamu (6azuc XKopaana).

Tema 26. JIunerinsie
HEOJHOPOIHBIE cUCTEMBI Y
C IMOCTOSIHHBIMU
koaurmentamu. Meton
HEOTpPeACTIEHHBIX

KO3 PHUITMEHTOB.

Omnpenenenue. [Ipunmun cynepnosunuu. OO1iee perienne
(Teopema).

Tema 27. MaTtpuunas
skcnioHeHTa. dopmyna
o011ero penieHust TMHEHHON
cuctemsl /1Y ¢
MOCTOSTHHBIMH
Kod(purmeHTamu.

MarpuyHas 3KCIIOHEHTa U ee cBoWcTBa. [Ipunoxenue
MaTpuuHOU 3KcroHeHTHI K pemenuto JIHC/Y ¢ TTK.

Tema 28. Anrebpanueckuit
METOJ] IOCTPOEHUS
MaTPU4YHOU IKCIIOHEHTHI.

AnrebpanyecKuii METOJ] TOCTPOCHUSI MATPHUYHON SKCTIOHEHTHI.
Cnyuyaii 1: MaTtpuiia uMeeT nuaroHainbHbld BUA. Ciy4ait 2:
MaTpHUIlla He TUaroHaabHasl, HO €€ COOCTBEHHBIE BEKTOPHI
o6pazytot 6azuc. Cayuait 3: MmaTpuIla He TUaroHalbHas U 0a3uca
13 COOCTBEHHBIX BEKTOPOB HE CYIIECTBYET.

Jluneitnble nudpepeHnanbHbIE YpaBHEHHS BBICIINX MOPSAIKOB C IEPEMEHHBIMU

Kodd durmeHTaMu

Tewma 29. JIuneitnas
HE3aBUCHUMOCTD (DYHKITHIA.
Jlunetiasie 1Y BoICIINX
MOPSITKOB C IIEPEMEHHBIMU
kod(dpurmenTamu

Jluneiinas 3aBucumocts GyHKIui. Onpenenutens BpoHckoro.
HeobxonuMoe ycrioBue THHEWHOHN 3aBucuMocTd. JInHelHOe
ypaBHeHue. JInHeiHbil nudepeHmanpHbIA onepaTop.
TeopeMa cyniecTBOBaHUS U €IUHCTBEHHOCTH ISl TMHEUHOTO
JY (rnobGanpHas)

Tema 30. Ob1ee pemeHue
JMHEWHOTo ogHOpoaHorO 1Y
BBICIIICTO MOPSKA C
TIepEMEHHBIMH
KodddurmeHTaMu

Onpenenenne. CpoiictBa pemenuit JJOAY -n. Kpurepnii
JIMHENHOMN He3aBuCcUMOCTH h pemenuit JIOY -n.
OynnamentanbHas cuctema perenuit (PCP). O6ee pemenue
JIOY-n. IToctpoenue JIOAY-n no 3agannoit ®CP. ®opmyna
JInyBumnsg-Octporpaackoro.

Tema 31. O6miee perenue
JIMHEMHOTO HEOJTHOPOJAHOTO
Y BbIcIero nopsiaka c
NepeMEHHBIMU
koaunmentamu. Merton
Jlarpanxa.

Omnpenenenne. O0mee pemenue. Meron Jlarpanka.

Tema 32. Kpaesas 3anaya.

[lonsTne kpaeBoi 3agaun Ha npuMepe auHeitHoro 1Y 2-ro
nopsiaka. Kpaesbie ycinoBus. OqHOpOIHASI 1 HEOAHOPOHAS
KpaeBas 3a7ada. CpaBHEHUE HaYaIbHON M KPaeBOM 3aJauH.
EnuHCTBEHHOCTD pellIeHHs] HEOJHOPOIHOM KpaeBOM 3aauu P
71100011 paBoi YacTH.




Tema 33. @ynknus ['puna

Oynkuus ['puna. BeiBon hopmyssl 11t mOCTpoeHUs! PyHKIUU
['puna.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

Tema 3anarus Bcero vacoB | OnieHoYHBIE dopmupyembie
CpeacTBa KOMTICTCHIINH

Tewma 2. ludpepennnanbabie 6 KonTtponbHas OIIK-1, OIIK-3

ypaBHeHHs 1-ro mopsjka, pabota

pa3pelieHHble OTHOCUTEIBHO

MIPOU3BOAHON

Tema 3. YpaBHEHUE B MOJHBIX 4 KonTponbHas OIIK-1, OIIK-3

muddepeHnmanax pabota

Tema 5. JIuneiinsie oqnopoansie Y | 2 KonTponbHas OIIK-1, OIIK-3

1-ro nopsiaka pabota

Tema 6. JInneliHbIe HEOTHOPOIHBIE 4 KonTponbsHas OIIK-1, OIIK-3

JY 1-ro nopsiaka pabota

Tema 7. YacTHble ciiydyau JIUHEHHBIX | 2 KonTponbHas OIIK-1, OIIK-3

JY 1-ro nopsaka pabota

Tema 8. YpaBHenue bepuynnu. 6 KonTtponbHas OIIK-1, OIIK-3

[IpocThie TUIIBI ypaBHEHHI, paborta

WHTETPUPYyEMBbIC B KBaJIpaTypax.

Tema 9. YpaBHenue Pukkaru 2 KonTponbHas OIIK-1, OIIK-3
pabota

Tema 10. 1Y 1-ro nopsiaka, He 2 KonTponbHas OIIK-1, OIIK-3

pa3pelIeHHbIE OTHOCUTEIBHO pabota

MpOU3BOAHON. MeTos BBeIeHUS

napaMerpa.

Tema 11. YpaBuenue Jlarpanxa. 4 KonTponbsHas OIIK-1, OIIK-3

VYpasnaenne Kiepo. OcoObie pabora

pelIeHus.

Tema 13. MeToanl IOHMKEHUS 6 Konrtponbnas OIIK-1, OIIK-3

MOPsIIKa paborta

Tema 16. JIuneliHble OTHOPOIHBIE 4 KonTtponbHas OIIK-1, OIIK-3

JIY BBICIIMX TTOPSIAKOB C paborta

NOCTOSIHHBIMU K03 purmenramu.

OO6miee pernieHue.

Tema 17. JIunelinble HEOAHOPOAHBIE | 8 KonTtponbHas OIIK-1, OIIK-3

JIY BBICIIMX MTOPSIAKOB C pabora

NOCTOSIHHBIMU K03 purmenramu.

O6mmee permenue. Meton

HEOTPEACIEHHBIX KO3 DUITNEHTOB.

Tema 24. JIuneliHble OJHOPOIHBIE 2 KonTtponbHas OIIK-1, OIIK-3

cuctemsl 1Y ¢ mOCTOSHHBIMU paborta

ko uuuentamu. Ciyuaii 1: 6azuc

13 COOCTBEHHBIX BEKTOPOB.

Tema 25. JIuneliHble OJHOPOIHBIE 4 KonTponbHas OIIK-1, OIIK-3

cuctemsl 1Y ¢ mOCTOSHHBIMU paborta

ko uuuentamu. Ciyuaii 2: 6azuc
’KopnaHa.




Tema 26. JIuneliHble HEOAHOPOAHBIE | 2 KonTponbnas OIIK-1, OIIK-3
cuctemsl Y ¢ MOCTOSHHBIMU paborta
ko unmenramu. Meton

HEOoNpeIeIeHHbIX K03 DHUIIUECHTOB.

Tema 27. MaTpuuHas 3KCIIOHEHTA. 2 KonTponbHas OIIK-1, OIIK-3
®dopmyna o0IIero peneHus pabora
nuHEeHHOM cucteMbl Y ¢

NOCTOSIHHBIMHU K03 punmenramu.

Tewma 31. O6miee perenue 2 KonTponbHas OIIK-1, OIIK-3
JUHEWHOTOo HeoHOpoaHOTO JIY pabora
BBICIIETO MOPS/IKA C TIEPEMEHHBIMH

koddunmentamu. Meron Jlarpanka.

Tema 32. KpaeBas 3agaua. 2 KonTponbHas OIIK-1, OIIK-3
pabota

Tema 33. @ynkuus ['puna 2 KonTponbHas OIIK-1, OIIK-3
pabota

4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITE/IbHOE M3Yy4YeHHe CTYyIeHTaMu
B PAMKAaX CAaMOCTOAATEJIbHON padoThl

Tema 3anaHue dopmMmupyemsbie

KOMIIETEHIIH
Tewma 4. NnTerpupyromuii Pazobparts cirydait mogbopa OIIK-1, OIIK-
MHOXHTENb UHTETPUPYIOIET0 MHOXKHUTES JUIs 3

Qg epeHIaIbHOr0 YpaBHEHUS
M (x,y)dx+ N(x,y)dy =0 B BUAC

bynxmmn (o), rie o = w(x,y) —
(GyHKIMS ABYX IEPEMEHHBIX.

Tema 9. YpaBuenue Pukkaru Pazo0pate anroputm cBeacHUS OIIK-1, OIIK-
ypaBHeHUs PukkaTu k 3
KaHOHUYECKOMY BH1Y B O0IIEM
ciIy4ae.

Tewma 18. ITpubnvkeHHBIE METOIBI MeTomoM psZI0B MOCTPOUTH O0IIIee OIIK-1, OIIK-

pewenus Y pelIeHHe Jisl ypaBHEHUsT DUpH. 3

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSTEIbHOI padoThl CTYICHTOB

CamocrosiTenpHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUEHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BUJIOB 00pa30BaTEIIbHON JEATEILHOCTH, 00SCIICUMBAIOIIEH PeaTU3aIHI0
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTaHAAPTOB BhICIIero obpazoBanus. CormacHo
TpeOOBaHUSAM HOPMATHBHBIX JIOKYMEHTOB CaMOCTOSITEIIbHASI pab0Ta CTYICHTOB SIBJISICTCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbLHOTO MPOIIeCcca, TaK KaK OHa 00eCTIeYnBaET
3aKpeIJICHHUE MTOJTy9aeMbIX Ha JICKIIMOHHBIX 3aHATHSAX 3HAHUH ITyTeM MPUOOPETEHUS HAaBBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMSI, HABBIKOB PEIICHHS aKTYaIbHBIX MPOOIEM
dbopmupoBaHHs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
UCCJIEIOBATEILCKOM IeATEeIHbHOCTH, TIOJATOTOBKU K CEMHHApaM, 1Ta00OpaToOpHBIM padoTaM, caade
3a4eTOB U dK3aMeHOB. CaMoCTOsATeIbHAS padoTa CTYACHTOB IPEICTABISIET COO0H COBOKYITHOCTh
ayJUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas padoTa B paMKax
00pa30BaTeILHOTO MPOIiecca B By3e peliaeT CIAeAyIONnue 3a1a4u:




— 3aKpEIUICHUE U PACUIMPEHUE 3HAaHUM, YMEHU, TOJIy4€HHBIX CTYyJJ€HTaMH BO BpeEMs
ayJUTOPHBIX ¥ BHEAYJUTOPHBIX 3aHATHMH, IPEBPALIEHNE UX B CTEPEOTUIIBI YMCTBEHHON U
(bu3HYECKOI 1eATENHHOCTH;

— NpUOOpPETEeHHUE AONOIHUTENbHBIX 3HAHUHM U HABBIKOB 110 TUCLIMIIJIMHAM y4eOHOTO I1aHa;
— opMHpOBaHUE U Pa3BUTHE 3HAHHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIEI0BATEIbCKON
NeSITEbHOCTBIO;

— pa3BUTHE OPUEHTALIMU M YCTAHOBKH Ha KaUeCTBEHHOE OCBOCHUE 00pa30BaTEIbHOM
IPOTrpaMMBbl;

— pa3BUTHE HABBIKOB CAMOOPIaHU3ALINY;

— (opMHpOBaHUE CAMOCTOSITEILHOCTH MBILIUIEHUS, CIOCOOHOCTU K CAaMOPa3BUTHIO,
CaMOCOBEPILEHCTBOBAHHUIO U CAaMOpPEaIN3aluu;

— BbIPaOOTKA HaBBIKOB (P (HEKTUBHOIN CaMOCTOATEILHON PO eCcCHOHATEHON TEOPETUYECKOH,
NPAaKTUYECKON B yueOHO-UCCIIEI0BATENLCKOM NESTETbHOCTH.

IToaroroBka k Jekuuu. KauecTBo 0CBOSHMsI COJIEPKaHHsI KOHKPETHOM JUCLUIUIMHBI
IPSMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYJEHT caM, 0€3 BHEIIHETO MPUHYKICHUS (HOpMUpPYET y
ce0s1 yCTaHOBKY Ha MOJyYEHHE Ha JICKIUSAX HOBBIX 3HAHUH, JOMOIHSIOIUX yXKE UMEIOLINecs 110
JAaHHOW JucuMIiuHe. BpeMs Ha MOArOTOBKY CTYIEHTOB K ABYX4acOBOM JIEKLIMU 10 HOpMaTHBaM
coctaiseT He MmeHee (0,2 Jaca.

IToaroroBka Kk mpakTHYecKOMY 3aHATHIO. [I0Ar0TOBKA K IPAaKTUYECKOMY 3aHATHIO
BKJIIOYAET CJIEAYIOIIUE 3JIEMEHThI CAMOCTOSATEIIBHON JESITEIbHOCTH: YETKOE MPEICTABIICHHE
LIEJIM U 33]a4 €r0 IPOBEICHUS; BbIJIEJICHUE HAaBBIKOB YMCTBEHHOM, aHaITUTUYECKOM, Hay4HOI
NeSITeIbHOCTH, KOTOPbIE CTAHYT PEe3yJIbTaTOM IpeJCTosIeNd paboThl. BripaOoTka HaBBIKOB
OCYILECTBIISICTCS C IOMOIIBIO OJy4EeHUsI HOBOH HH(popMaIiu 00 N3ydaeMbIX MpoIeccax u ¢
IIOMOILBIO 3HAHUS O TOM, B KaKOH CTENIEHH B JAHHOE BPEeMs CTYAEHT BJIaJeeT METOAaMHU
MCCJIEIOBATEIbCKOM 1€ATEIbHOCTH, KOTOPHIMU OH CTaHET I10JIb30BAThCS HA IIPAKTHUECKOM
3aHATHM. [loAroTOBKA K MpakTHYECKOMY 3aHATHIO HEpeKo TpeOyeT nojdopa Marepuania,
JAHHBIX U CIICIMATIbHBIX HCTOYHUKOB, C KOTOPBIMH MPEICTOUT yueOHas padora. CTyAeHTHI
JIOJDKHBI IoMa MOATOTOBUTH K 3aHATUIO 3—4 npumepa popMyJIMPOBKH TEMbI HCCIIEI0BAHNS,
IPECTAaBICHHOTO B MOHOTpa(usIX, HAYUYHBIX CTAaThsIX, OTYETaX. 3aTEM OHH CAMOCTOSATEIBHO
OCYILECTBIISIOT IIOUCK COOTBETCTBYIOLINX UCTOYHUKOB, ONPEAEISAIOT aKTYaJIbHOCTh
KOHKPETHOT'O UCCIIEIOBAaHMS ITPOLIECCOB U SIBJICHUM, BBIZICTISIOT OCHOBHBIE CLIOCOOBI
JI0Ka3aTeIbCTBAa aBTOPAMHU HaY4HBIX pa0OT LIEGHHOCTH TOT0, YeM OHU 3aHUMaroTcs. B xone
CaMoTo0 MPAKTHYECKOTO 3aHATHUS CTYIEHTHI CHayalla MPEICTaBIAI0T HallIeHHbIE UMU BapUaHTHI
(OpMYIHPOBKH aKTyaJIbHOCTH UCCIIE0OBAaHUS, 00CYKAAIOT UX U OOOCHOBBIBAIOT CBOE MHEHHE O
HaWIy4llleM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAKTUYECKOMY 3aHSATHIO IO HOPMAaTHBaM
coctaBiseT He meHee (0,2 Jaca.

IoaroroBka k ceMuHapcKkoMy 3aHATHIO. CaMOCTOSTENbHAS IOATOTOBKA K CEMUHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOI U MHOM JINTepaTypbl; Ha IOUCK
JIOTIOJTHUTENBHON MH(OpMAaIK, TO3BOJISIONMIEH TTy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BbIJIEJIEHUE ITPU paboTe C pa3HbIMU UCTOUHUKAMHU HEOOXOAUMOI HH(pOopMaIK, KOTOpas
TpeOyeTcst U MOITHOTO OTBETA Ha BOIIPOCHI IUIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHUS MPaBUIIBHO BBIIKMCHIBATh BBICKa3bIBAHUS ABTOPOB M3 UMEIOLINXCS HCTOUHUKOB
uHpopmanuu, opopMIIATh UX MO OubimorpadhuyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYILECTBIIATh AHAIU3 BHIOPAHHBIX HCTOYHUKOB MH(OPMALIUK; Ha TIOJTOTOBKY COOCTBEHHOIO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha ((OPMUPOBAHHIE HABBIKA OTIEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HUKATh MPU O0CYKIEHUM TeX WJIN UHBIX
HaY4HbIX IpoOieM. BpeMs Ha MOATrOTOBKY K CEMHHApY IO HOPMAaTHBAM COCTABIISIET HE MEHEE
0,2 gaca.

IMoaroroBka K KOJLI0OKBUYMY. KOJIIOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
o0cyx/ieHue pa3zena JUCLUIIIIMHBI HA OCHOBE CaMOCTOSATENIBHOTO N3YUEHUs 3TOro pasjena
cryaentamu. [loaroToBka Kk JaHHOMY BH1y Y4€OHBIX 3aHATHI OCYIIECTBIISIETCS B CIEIYIOIEM
nopsake. [IpenonaBarens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEYET MOIY4YUTh IPU



W3YYCHUU OTPEICIICHHOTO MePEYHS HAyUYHBIX UCTOYHUKOB. CTy/IeHTaM BO BHEAYIUTOPHOE
BpeMsl HEOOXOAMMO IPOUYUTATh CHEIHATIbHYIO JINTEPATYPY, BHIIIUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPbIE OYIyT 00CYXIaThCs HA KOJUIOKBUYME, MBICIIEHHO C()OPMYIIUPOBATH CBOE
MHEHHE 110 KaXXJ0MY U3 BOIIPOCOB, KOTOPOE OHU BBICKAXKYT Ha 3aHATHH. Bpems Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee (0,2 Jaca.

IMoaroroBka K KOHTPOJILHOI padoTe. KoHTponbHas paboTa Ha3HAYAETCs MOCIIE
U3y4YEHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) JTUCIHILIMHBI U IPEICTaBIseT CO00H
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYAC€HTOB Ha BOIPOCHI, KOTOPbIE OHU
3apaHee MOoTyJaroT OT npenoaaBaress. CaMoCcTosSTeNbHAS TOATOTOBKA K KOHTPOJIBHOU paboTe
BKJIIOUYAET B ce0s: — U3YyUYEeHHE KOHCIEKTOB JIEKIIU, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOT'O MPOBEPSIETCS KOHTPOIBHOM pabOTOM; MOBTOPEHHE y4eOHOTo MaTepuaia, MoJlydeHHOTO
IPU MOATOTOBKE K CEMUHAPCKUM, MMPAKTUYECKUM 3aHATUSAM U BO BpeMs UX [TPOBEJICHUS;
W3YYCHHUE JOTMOIHUTEIBHON JIUTEPATYPhI, B KOTOPOH KOHKPETH3UPYETCS COACPKAHHE
IPOBEPSAEMBIX 3HAHUI; COCTaBICHHUE B MBICIIEHHOM (pOpME OTBETOB Ha MTOCTABIICHHBIE B
KOHTPOJILHOH paboTe BOMpOoCkl; (opMUPOBAaHUE IICUXOJIOTHIECKOH YCTAHOBKHM HA YCIIEIIHOE
BBITNIOJIHEHHE BCeX 3a7aHuii. Bpems Ha MOAroTOBKY K KOHTPOJIbHOU paboTe 10 HOpMaTuBam
COCTaBJISIET 2 yaca.

IMoaroroBka k 3a4etry. CamocTosITENIbHAS IOJTOTOBKA K 3a4eTy AOJDKHA
OCYILECTBIISAITHCS B TEUEHUE BCero cemecTpa. I1oAroToBka BKItOYaeT Cleayonme AeHCTBU:
NepeyuTaTh BCE JIEKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHIM B TEUCHHE CEMECTPa, COOTHECTH ATy HH(DOPMAIIHIO ¢ BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €Clii HH(OPMAaLUK HEAOCTATOYHO, OTBETHI HAXOIAT B IPEIOKEHHON
nperoaaBareneM IuTeparype. PekomenayeTcs nenaTh KpaTkue 3amuc. Bpems Ha MOATOTOBKY K
3a4eTy 110 HOPMAaTHUBaM COCTAaBIIsIeT HE MeHee 4 4acoB.

IMoaroroBka k 3k3aMeHy. CaMOCTOSITENTbHASI TOATOTOBKA K 9K3aMEHY CX0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO eciu oH nuddeperiupoBanHbii. Ho 00bem yue6HOTO
MaTepuaia, KOTOPbI Hy)KHO BOCCTAHOBUTH B TIAMSITH K 9K3aMEHY, BHOBb OCMBICIIUTh U TIOHSATb,
3HAYUTENIbHO O0JIbIIIE, TOATOMY TpeOyeTcs 00JIbIle BPEMEHU U YMCTBEHHBIX ycuiuil. BaxxHo
copMHPOBATH LIEIOCTHOE NPEACTABICHUE O COJCPKAHUN OTBETA HA KAXIbI BOIIPOC, YTO
IpeJoiaraeT 3HaHUe Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO MJIM MHOTO SIBIICHUS,
mpolecca, yMeHHe pacKpbIBaTh (DAaKTOPBI, OMPEACTSIONINE UX TPOTHBOPEYUBOCTh, 3HAHUE HMEH
YYEHBIX, H3Y4aBIINX 00Cyx aaemMyro mpodiemy. HeooxoaumMo Takyke mpuBecTH HH(OPMAITUIO O
MaTepuazax YMIUPUYECKUX UCCIECIOBAHUN, UTO YKA3hIBAET HA BCECTOPOHHIOIO MTOATOTOBKY
CTYJEHTa K 3K3aMeHy. Bpems Ha mOAroTOBKY K 9K3aMeHY [0 HOPMAaTHBaM COCTaBIIseT 36 4acoB
Ut 0aKaIaBpoOB.

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

5. VYEBHO-METOJIAYECKOE 1 HTH®OPMAIIMOHHOE OBECITEYEHUE
T CHATIIAHBI

a) OCHOBHas JUTEpaTypa

1. ®umunmon, Amnekceii demopoBuu. Baemenue B Teopuro auddepeHInaIbHBIX
ypaBHeHuii [Tekct]| : yueb.muis cTyd. By30B mo rpymnmne ¢us.-maT. Hamp. u cmer. / A. O.
®ununnos. - U3a. crep. - M. :Jlenann, 2015. - 239 c. - ISBN 978-5-9710-1499-7. 50 >k3.+

0) TOTMOJHUTENbHAS JINTEpaTypa

1. KpacuoB, Muxawnn JleonTtbeBud. OOBIKHOBEHHBIE MU(DQepeHInaIbHbIE YPaBHCHHS
[Texcr] : 3a1aun ¥ MPUMEPHI C MOIPOOHBIMH peIIeHUsIMH: Yueb.mocodue st cTy. BTy30B / M.



JI. Kpacnos, A. U. Kucenes, I'. 1. Makapenko. - 5-e u3n., 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. @wmnmos, Anekceir ®emopoBud. COopHHMK 3amad 1o aAuddepeHIInaTbHBIM
ypaBHeHusM [Tekcr] : yue6.mocobue / A. @. Owmunmos. - 4-e u3g. - M. : Jlubpokom, 2011. -
237 c. - ISBN 978-5-397-02914-8. 29 sk3+

B) 0a3bl JaHHBIX, HH()OPMALIMOHHO-CIIPABOYHBIE U IIOUCKOBBIE CHCTEMBI:

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

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

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

5. http://e-library.ru — Hay4Has a5ekTpoHHas oubnuoreka eLIBRARY
6. http://educa.isu.ru — o6pazoBatenbHblii mopran UI'Y

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-12a00paToOpHOE 000pya0BaHUE

OTOT PA3/IEJI HE 3AIIOJIHATDH

6.2. [IporpamMmmHoOe obecriedeHue

1. Python (Bepcuu 3.6 wnum Beime) + Numpy + Matplotlib + Scipy + Sympy.

2. MS Excel (Bepcun 2007 win Beimie) mium LibreOffice.

7. OUEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA U

MPOMEXYTOYHOM ATTECTAIIUA

7.1. OneHo4YHbIe CPEeACTBA TEKYLIEro KOHTPOJIs

Bun xontposns KoHTtponupyemsie TeMbI Konrponupyemsie
KOMIIETEHIIUH
KontponbHast pabora Nel Tembl Ne 2, 3, 5- 8 OIIK-1, OIIK-3
KonTtposbhas pabora No2 Tembt No 15-17 OIIK-1, OIIK-3
KonTtposibHas pabota No3 Tembr Ne 9-11, 13,17, 18 OIIK-1, OIIK-3
KonTponbsHas padora Ne4 Tembr Ne 23-28, 31-33 OIIK-1, OIIK-3

IIpumMepbI OLEHOYHBIX CPEICTB TEKYIEro KOHTPOJIs




JleMOHCTpalOHHBII BApHAHT KOHTPOJIBbHOM paboTsl Nel

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

x—2

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

!

y+ y= y(0)=—.
1+x>7  1+x* (0) 3

5. MetoaoM HM30KIHMH MOCTPOUTh MHTErPAIbHYIO KPHUBYIO,

npoxosmLyio uepes Touxy M

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

JleMOHCTpalOHHBIN BapUAHT KOHTPOJIBHON paboThr No2

3amucaTth 4acTHOE peli€eHUC HEOAHOPOIHBIX ypaBHeHI/Iﬁ COrJIaCHO MECTOAY HCONPCACICHHBIX
KO2(PUITMEHTOB, YUCIOBBIX 3HAYCHHH KOA(DPHUIIMEHTOB HE HAXOIuTh. Takke 3amucaTh 00IIee
pELIEHUE COOTBETCTBYIOIIMX OAHOPOJHBIX YPaBHEHUU

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

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

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

5. y"—y' =2e"+cosx.

JleMOHCTpallMOHHBII BApHAHT KOHTPOJIBbHOM paboThl Ne3

Pemits 1Y wnm 3anauy Ko

1tgx-y" =2y".

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

4. y"+y" =49 -24x".

5.4y°y"=y" =16, »(0) =242, y'(O)zl/\/E.




JleMOHCTpalMOHHBII BApHaHT KOHTPOJIbHOM paboThl Ned

Pemnts 3amauy Komu
Ly"+y=I/sinx, y(z/2)=1, y'(n/2)=r/2.
2. y" =3y’ +2y=e"/(1+e7), »(0)=0, y'(0)=0.

3. PemuTh HENMHENHYIO CUCTEMY

}Jr = }123
v Z 2
g = E_:}Iz_

4. Haiitu oGmiee pemienue cuctemMsl J1Y
X =2x—y+z
Y =x+2y—2z
Z=x—y+2z

7.2. OnleHOYHBIE CPeACTBA ISl IPOMEKYTOYHON aTTecTaluu
CnucoK BONPOCOB AJIsl IPOMEKYTOUHOM aTTeCTAlUM:

DK3aMeHaIMOHHBIEC BOIIPOCHI (3 cemecTp)

1. Tlonsatue 1Y 1-ro nopsaka, pa3pelieHHOIO OTHOCUTEIbHO IPOU3BOIHOM, U €r0 pPELIEHMUS.
WuTerpanbhas kpuBas. PazpemmmMocTs B kBaaparypax. Hopmanbnas ¢popma /1Y u
muddepentmanbaas Gopma Y. 3agaua Komu (ananutuueckas GopMyIHpoBKa U
reomeTrpuueckas GopMyiaupoBka). Teopema CymecTBOBaHUS U €IMHCTBEHHOCTH (0e3
JI0Ka3aTeNNbCTBA). AJITOPUTM NPOJOIKEHUS PELLICHUS.

2. T'eomerpuueckas unrepnperanus Y 1-ro nopsuka, pa3peuieHHOro OTHOCUTEIBHO
npousBoaHoi. Ilosie Hanpanenuii. M3okinnHa. MeToa N30KIKH.

3. Omnpenenenue ypaBHeHUs B MOMHBIX Auddepennnanax. Kpurepuii ypaBHEHUS B MOTHBIX
muddepeHnmanax.

4. WuterpupoBaHue ypaBHeHHS B MOJHBIX TuddepeHinanax. Y paBHeHHe ¢ pa3aeIeHHbIMU
MIEPEMEHHBIMH, KaK YaCTHBIN CTy4ail ypaBHEHHUS B MOJHBIX qUddepeHnnanax.

5. Huterpupyroniuii MHOXKHTENb. [[0MCK HHTErpUPYIOIIETr0 MHOKHUTENS (BBIBOJI YpaBHEHUS B
YACTHBIX MPOU3BOJHBIX VISl IOUCKA UHTETPUPYIOIIETO MHOXKHUTEIIA).

6. IlouCK MHTErpupyIOLIET0 MHOXKHUTEIS, 3aBUCSIIIETO TOJIBKO OT OJHON NEPEMEHHOIA.
VYpaBHeHuUeE ¢ pa3eisOIIUMUCS TEPEMEHHBIMUA U €r0 UHTETPUPYIOIIUM MHOXKUTENb.

7. Tlonstue nunaeiHOro ogHopoaHoro JY 1-ro nopsaka. OO01iee penieHrne u 4aCTHOE PEIICHHE.
dyHmaMeHTaIbHOE pelIeHne (onpeaeieHre u GopMmyia BIYUCICHUs). Teopema o CTPYKType
obmero pemenust JIOAY-1.

8. Hurerpuposanue JIOY-1, kak ypaBHEHHUs ¢ pa3AeAIOIUMUCS IEPEMEHHBIMU. Mozienb
Marnseryca.

9. Tlonsitue nuHeitHOro HeoHOpoaHOTO Y 1-rO Mopsika. u coorBeTcTByoee emy JIOY-1.
OO6iee perieHne U 4acTHOE perieHune. Teopema o cTpykType obmiero pemenus JIHIY-1.

10. Meroas! pemienust JIHAY-1: meron Jlarpanska, meton bepuymnnu, meron Dilepa.

11. BeiBoa ¢popmyisl 1uist moctpoeHust odmero pemenus JIHY-1. IIpumep: cuna Toka B RL-
[enu ¢ rpauKOM 3aBUCHMOCTH CHIIBI TOKA OT BPEMCHH.

12. luddhepennnanpupie ypaBHeHHsI 1-T0 TTOpsIIKa, JIMHEHHBIE OTHOCUTEILHO HE3aBHCUMOM
[IEPEMEHHOM.

13. JIuneitHbie ypaBHEHUS 1-TO OpSIKA C MOCTOSTHHBIMU KOA(hPHUIIMEHTaMU U CTIEIIUATbHOM
IPaBOI YacThIO: METO HEOIIPEIEIEHHBIX KO (HUIIEHTOB.

14. YpaBuenue bepnymiu. CBeieHre K JIUHEHHOMY YPaBHEHHUIO.




15. Ilonsitue ypaBHenus Pukkaru. [IpoBepka ycioBHil TEOpEMBI CYIIECTBOBAHUS U
enuHCcTBeHHOCTH. CrieninaibHOe ypaBHeHUs Pukkatu. KaHOHMYeCKHil BUT ypaBHEHUS
Puxkatu. Pemienue ypaBHeHus: PUKkaTy npyu H3BECTHOM YaCTHOM pEIIEHUH (CBEIEHUE K
ypaBHeHUI0 bepuyinnn). OTaenpHble peKOMEHIaluU 10 OA00pY YaCTHOTO PELIEHUSI.

16. OnHopoaHOE ypaBHEHHE (He JinHENHOE). CBEIEHUE K YPaBHEHUIO C Pa3JIeIISIFOIIMMHUCS
nepeMeHHbIMH. O000IIeHHOE OTHOPOIHOE YpaBHEHHE 1-ro mopsiika.

17. YpaBHeHue, NpuBoAUMOE K OJHOPOAHOMY. CBeJIeHHE K OTHOPOAHOMY YPAaBHEHHUIO.

18. IY-1, He pa3zpenieHHOe OTHOCUTENIBHO MPOU3BOAHOMN. Onipenenenue pemenus. Meron
MHTETPUPOBAHUS B ITapaMeTpuieckoil popme. IHTErpanpHas KpuBasi.

19. IY-1, He pa3zpenieHHOe OTHOCUTENIbHO Mpon3BoaHOM. 3anada Kommu. Teopema
CYLIECTBOBAHMS U €JUHCTBEHHOCTH.

20. YpaBuenue Jlarpanka u MeTo1 €ro peiieHus. Y pasHenue Kiuepo u MeTos ero pemeHus.

21. Ocoboe peurenue. JJuckpuMuHaHTHAsE KpUBast. AJITOPUTM OCTPOSHHUS 0COOOTO pEIIeHHS.

22. ITonsitue 1Y n-ro nopsiaka (pa3pemeHHoro 1 Hepa3peieHHOro OTHOCUTEIBHO CTapIei
IIPOU3BOJHOMN), U €ro pemeHus. MiHTerpanpHas Kpusasi.

23. Ilonstue Y n-ro nopsiaka. 3anaya Komm. ['eomerprdeckas nHTEprpeTanusi HadaabHbIX
ycioBuil. Teopema CymecTBOBaHUs U €IMHCTBEHHOCTH.

24. Ilonmxenue nopsaaka J[Y ¢ momoIb0 HHBAPUAHTOB: YPAaBHEHUE HE COJIEPIKUT SIBHO «y» U,
BO3MOXHO, nepBbie (k-1) mpou3BoaHbIE; ypaBHEHHE HE COEPIKUT SIBHO «X»; OJHOPOIHOE I10
«y» 1 €€ POU3BOJIHBIM.

25. Ilonnxenue nopsiaka /Y. Meron BblieneHus NOIHON Ipou3BOgHONW. MeTox perienus
OJIHOPOAHOTO B 0000111eHHOM cMbIcie [V Briciiero nopsaka.

26. MHTerpupoBanne HEMOHbIX ypaBHeHni Buaa F(x, y™) = 0, F(y"1 yin)) =g,
F(yt=2,y®) =q.

27. Iuddepennuanbubiii MHOrowieH. Cinoxxenue, yMmHoxxeHue. Gopmyrna caBura.
Xapakrepuctruueckuii MHorousieH. Jluneiinoe /1Y n-ro nopsaka ¢ mOCTOSHHbIMHU
Ko unreHTaMu U ero odIIee pereHue.

28. O6mwmit meton pemrenns JI[Y-n ¢ mocTostHHBIME KO3 HUIIMEHTAMH C TIOMOIIIBIO
Qg depeHraIbHpIX MHOTOWIEHOB. CyIiecTBOBaHUE U €IMHCTBEHHOCTD PELICHHUS 3aau
Kot aist JIZIY-n ¢ noctosHHEBIMU KO3 PUITIEHTAMHU.

29. JIuneiinoe oxHopoHOE Y n-ro mopsiaka ¢ HOCTOSHHBIMU K02 uimeHTamu.
Onpenenenre. JINHEHHOCTh MPOCTPAHCTBA PEIICHUN. XapaKTEPUCTUUECKOE YPABHEHHUE.

30. JIuneitnHoe onHopoaHOE JIY n-ro mopsiaka ¢ mocTostHHBIMU Kodddurnmenramu. Odiee
pemenue. Teopema 00 obmem pemernu. CBOHCTBa 00IIETO PEIICHUS.

31. JIuneiinoe ogHopoanoe /1Y n-ro mopsiika ¢ mOCTOSHHBIMU K03 durmentamu. Beinenenue
BEILIECTBEHHBIX PEIIEHUN U3 KOMIUIEKCHBIX. HekoTopble nuneiinbie 1Y, npuBoarMBbIE K
YPaBHEHHSIM C TIOCTOSTHHBIMHU KO3 (QUITECHTAMH.

32. JIuneitHoe HeogHOpOoAHOE IV n-ro mopsiaka ¢ HOCTOSHHBIMUA KOd(DPUIIMeHTaMU.
Omnpenenenue. CooTBercTBYIOLIEE OAHOPOAHOE. [IpUHLIMI CynIeprO3UIUH.

33. JIuneitHoe HeogHOpoaHOE 1Y n-rO mopsiiKa ¢ MOCTOSSHHBIMU Koddduimentamu. Meton
HEoIpeaesIeHHBIX KO GHUIIMEeHTOB. Pe30HaHCHBIN 1 HEpe30HAHCHBIN cirydau. [Ipumep:
ypaBHEHHE MaJbIX KOJeOaHUN MaTEMaTUYECKOTO MATHHKA.

DK3aMeHalMOHHbIE BOIIPOCHI (4 cemecTp)

1. DxBUBaJIEHTHOCTb 3aaun Koy ¥ HHTErpaabHOro ypaBHEHUs Ul UG GepeHIIMaIbHOI0
ypaBHEHHUs 1-ro nopsiika, pa3pelieHHOro OTHOCUTENBHO IPOU3BOAHON. MeToa
II0CJIEI0BATENbHBIX IPUOIMKEHUI.

2. Meron psinoB.

3. Meron Ditnepa nns pewenus Y 1-ro nopsiaka, pa3peiieHHOro OTHOCUTEILHO
npou3BOIHONW. MeTton Ditniepa ¢ mepecyeToM 1 MOIU(UIIMPOBAHHBIN MeTO Diiepa.

4. Meron Pynre-Kyrtel 4 nopsinka. Peanu3zanust anropuTMoB IPUOJIMIKEHHOTO PEIICHUsS Ha
Python u ¢ momomrsio snexTporHbIX Tabaun (MS Excel unu LibreOffice).
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Omnpenenenue cucremsl 1Y B HopManbHO# Gopme. Onpenenenune pemenus. Bekropras
3anuchk cuctemsl. 3aaada Kommu. Yenosue Jlnnmuna no «y». Cucrema MHTErpaibHbIX
ypaBHEHHMIA, SKBUBaJIeHTHas 3a7aue Komm. JleMma 00 9KBUBaJICHTHOCTH.

Jlemma ['ponyosia + noka3arenbcTBo. Y cuiieHHas iemMa ['ponyosnia (6e3 Joka3aTenbCTBa).
Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH JUIsl cucTeM. CXeMa JoKa3aTellbCTBa
CyILIECTBOBAHUSI.

Teopema cy1iecTBOBaHUS U €IMHCTBEHHOCTH Ul cUCTeM. [loka3aTesbcTBO €IMHCTBEHHOCTH.
[Iponomkenne pernieHus (aroputm). Teopema o mpooiKeHNN perieHus (6e3
JI0Ka3aTeNIbCTBA).

KoppektnocTs 3agaun Komm s cucrem J1Y. HenpepbiBHAs 3aBUCUMOCTD PELICHUS OT
[1apaMeTPOB B IIPaBOX YaCTH.

Jluneiinas cucrema 1Y ¢ nocrossHabIMu KO3 urmentamu. Onpenenenue. BektopHas
3anuck cucteMbl Y. OqHopoaHast 1 HEOIHOPOIHAs TUHEHHas cuctema. Pemenue. 3anaua
Komm.

CoOcTBeHHbIE 3HaUEHHsI, COOCTBEHHBIE BEKTOPHI. ba3zuc u3 codcTBeHHBIX BeKTOpoB. Ob1Iee
pelIeHre JIMHEMHONW OHOPOIHON cucTeMbl (G depeHIInaIbHbIX YPaBHEHUH C TIOCTOSSHHBIMU
koddurmenTamu (cirydait 6azuca u3 cOOCTBEHHBIX BEKTOPOB).

[IpucoennHeHHBIC BEKTOPHI, )KOPIaHOBA Iiernovka. JKopmanos 6asuc. OO01iee pemeHne
JUHEWHOW OJTHOPOJHOM cucTeMbl M (hepeHInAIbHBIX YPaBHEHUH ¢ TOCTOSHHBIMU
koaddurnmentamu (6a3uc XKopaana).

Jluneitnast HeogHOpOAHAs cucTteMa JY ¢ mocTossHHBIMU KoddduimenTamu. OnpeneneHue.
[Tpunnun cyneprosuiuu. OO1iee pemenue (Teopema).

MarpuyHas 3KCIIOHEHTa U €€ CBOWCTBA. [IpuitokeHne MaTpU4YHON HKCIIOHEHTHI K PELLICHUIO
JIHCLY c IIK.

AnrebpanuecKuil METOJ TIOCTPOCHUS MATPUUHON SKCIOHEHTHI. Ciyyaii 1: MaTpuiia uMeeT
nuaroHanbHbId By, Ciydaid 2: MaTpuIla He TUaroHaibHas, HO €e COOCTBEHHBIE BEKTOPHI
o0pa3yroT 6a3uc.

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

Jlunelinas 3aBUCUMOCTB/HE3aBUCUMOCTh (pyHKIM. Onpenenurens BpoHckoro.
Heo6xoaumoe ycnoBre JIMHEHHOH 3aBUCUMOCTH N (DyHKIIUH.

Jluneitnoe nuddepeHnnanbHOe ypaBHEHUE BBICIIETO MOPSAKA C IEPEMEHHBIMU

ko uumentamu. JIuneinslit quddepeHmanbHbI onepatop. Teopema cyliecTBOBaHUS U
€MHCTBEHHOCTH 11 TuHelHoro 1Y (rnobanbHas)

JIuneiinoe ogHOpoaHOE /IY BhICIIEro MopsaKa ¢ epeMeHHBIMU KO3 QUIIEHTAMH.
Onpenenenne. CpoiictBa pemienuit JIOAY-n. Kputepuit muHeliHOM HE3aBUCUMOCTH N
pewenuii JIOAY-n.

. Jluneiinoe omHopoHoe /Y BhICIIETo MopsiKa ¢ mepeMeHHbIMUA KO3 duIlmeHTaMu.

OynnamentanbHas cuctema petienuit (PCP). O6mee pemenue JIOAY-n.

Jluneiinoe omHopoHOE JIY BBICIIETO OpsiKa C MEPeMEHHBIMUA KO3 hUITMEHTaMH.
[Noctpoenue JIOAY-n no 3agannoit ®CP. ®opmyna JInysumis-OcTporpaackoro.
Jluneiinoe HeomHopoaHOE /Y BBICIIETO TOpsIKa C IIEpEeMEHHBIMU KOd(pPUIIMeHTaMH.
Omnpenenenne. O6mee pemenune. Meton Jlarpanxa.

[TonsiTue kpaeBoil 3a1aun Ha npumepe JauHerHoro JIY 2-ro nopsaka. KpaeBbie yciioBusi.
OpHopoaHas M HEOAHOPOAHAs KpaeBas 3a1aya. CpaBHEHNE HA4YaJIbHOW U KpacBOU 3aJ1auH.
EauHCTBEHHOCTH pellieHus] HEOJTHOPOIHOM KPaeBOM 3aa4u MPH JTFOOOM MPaBON YacTH.
Oynkuus ['puna. Beison ¢popmyisl 1uist moctpoeHus pyHkiuu ['puHa.



IIpuMepbl OLEHOYHBIX CPEICTB I MPOMEKYTOYHOM aTTeCTAllUM:

JleMOHCTpalMOHHBIN YK3aMEHAMOHHBIN OmieT (3 cemecTp)

MHMHUCTEPCTBO OBPA30OBAHWA U HAYKHA POCCUMCKOM ®EJEPAIINN
(dexepanbHOe rocyrapcTBeHHOE OK0IKeTHOE 00pa30BaTe/bHOE YUpeKIeHue
BbICIIEr0 00Pa30BaAHUA
«HpKyTCKHil TOCY1aPCTBEHHbIN YHHBEPCUTET»
(PI'bOY BO «HI'Y»)
HNHcTUTYT MaTeMAaTHKH M HH(OPMALMOHHBIX TEXHOJIOT U
3K3AMEHAIIMOHHBINA BUJIET Ne 23

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

2. Pemnts ypaBHEHHE: ) =
5x-5
3. Jluneiinoe HeomHoponHoe Y n-ro mopsiaka ¢ MOCTOSHHBIMH K03 duumenramu.
Onpenenenrie. COOTBETCTBYIOIIEE OJHOPOAHOE. [I[prHIMIT CyTIepIIO3UIIUH.

JleMOHCTpanMOHHBIN YK3aMeHAIMOHHBIN Oouitet (4 cemecTp)

MUHUCTEPCTBO OGPA30BAHUS U HAYKH POCCUMCKOM ®EJEPALIMMA
(denepajsbHOe rocyiapcTBeHHoe OI0IKEeTHOE 00pa30oBaTe/IbHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUsA
«pKRyTCKMi rOCYy1apCTBEHHbI YHUBEPCUTET
(®TI'BOY BO «UI'Y»)
HHCTHTYT MaTeMaTHKH U HHPOPMALMOHHBIX TEXHOJIOTH I
3K3AMEHAIIMOHHBIN BUJIET Ne 26

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

3. JluneitHoe ogHOpoaHoe /1Y BhICHIEro MOpsIKa C MEPEMEHHBIMU KO3(HIIMEHTaMU.
dynnamenTanbHas cucrema pemieHuid (OCP). O6miee pemenue JIOAY -n.

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




