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Spocnasib
1. Henu ocBOeHNMS AUCHUNIMHBI

Hucuumumna " lnddepennmansusie ypaBHeHus. OnepalnnoHHbIe HCUHUCICHUS.
PasnoctHbie ypaBHeHus " conedcTByeT (pyHIaMeHTanu3aluu o0pa3oBaHUs, (HOPMUPOBAHHUIO
KYJIbTYpbl aHAJUTUYECKUX BBIYMCICHUH B paMKax LUKJIA aHATUTHYECKUX AUCHUIUIMH. Llenbio
IpEenoJiaBaHusl JUCLHUIUIMHBL SIBSIETCS O3HAKOMJIGHHE CiylIaTesed ¢ WAEIMH M MeToJaMu
TEOPHH OOBIKHOBEHHBIX JU(PEepeHIINATBHBIX YPAaBHECHUH.

2. Mecto nucunminnel B ctpykrype OII 6akanaBpuara

JlaHHas OMCIUINIMHA OTHOCHUTCS K 0Oa3oBoi wyactu bimoka 1. JlucuuminHa
"IudbdepeHnraibHple YPAaBHEHHS W ONEPAIIMOHHOE HCYHCIIeHHe. Pa3HOCTHBIE ypaBHEHHS
BXOJIUT B IMKI JUCHUIUIMH, KOTOpPhIE OOECIEYMBAIOT OBJIAJICHUEC AHATUTUYCCKUMH U
YHUCIIEHHBIMH METOJaMH, HEOOXOAMMBIMHU [UIsl TMOATOTOBKHM CIenuanucra-mareMaruka. OnHa
OCHOBBIBA€TCSI Ha 3HAHMUSIX TOJYYEHHBIX CIYyMIATEISIMA TPU U3YYEHUU JIUCLUIUIUH
"Marematnueckuii aHanmmu3", "AnreOpa'. 3HaHHWS W HaBBIKH, TOJYYCHHBIC TPU H3YYCHUH
mucturuinibel  «J{uddepeHinmansabie ypaBHEHUST W ONEpPAllMOHHOE HCYHCIeHue. Pa3sHoCTHBIC
YpaBHEHHUS», UCTIONB3YIOTCS MPU U3yUYEHUHU OOIIENPOPEeCcCUOHANBHBIX TUCHUIUIUH "UncieHHbIe
MeToabl", "YpaBHEHUsI C YACTHBIMH MPO-U3BOAHBIMU", psifla CHEIUANbHBIX JTUCLUUILINH, a TAaKXKe
OpU  BBIIOJHEHUH KYPCOBBIX U JMIUIOM-HBIX pPa0OT, CBSA3aHHBIX C MaTeMaTUYECKUM
MOJICIMPOBAHUEM U JTUHAMUYECKUMH CUCTEMaMHU.

3. [lnanupyemble  pe3yabTaTbl OOy4YeHHS] 1O AUCHUILINHE, COOTHECEHHbIEe ¢
IJIAHUPYeMbIMH pe3yjbTaTamu ocBoeHust OIl 6akanaBpuara

[Ipouiecc wW3y4yeHWs AWCHMILTUHBI HAMpaBIeH HAa (OPMUPOBAHUE CIEAYIONINX D3JIEMEHTOB
komrieteHuii B cootBeTcTBUU ¢ ®I'OC BO, OIl BO u mnpuobpereHus CAeAyrOmMUX 3HAHHM,
YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATETbHOCTH:

DopmupyemMast HNuaukarop Ilepeuennb
KOMIIeTEeHI U AOCTHAKECHUS IVIAHUPYEMBbIX Pe3yJIbTAaTOB 00y4YeHUs
(xkox u KOMIIETEHIIMH
¢dopmympoBka) (kox u
¢popmynpoBka)

YHnBepcaanble KOMIIETCHIIUHA




YK-1

Cnocoben
OCYHICCTBJIATH MOUCK,
KPUTUYECKHI aHaJIU3
U CUHTC3
nHpopmanuu,
MMPUMCHATH
CHUCTEMHBIN ITOIXO0M
AJId pCIICHU A
MOCTaBJICHHBIX 3a/a4.

HI-YK-1.1

YMeeT COOTHOCUTh
Pa3HOPO/IHBIC SIBJICHUS
U CHCTEMAaTU3HPOBAThH
UX B paMKax
n30paHHBIX BHJIOB
npodecCuOHAIbHON
JIeATeIIbHOCTH

3HaTth:

— OCHOBHBIE METO/bl HHTETPUPOBAHUS

mudQepeHIranbHbIX YpaBHEHUH.
Ymers:

— MPUMEHSTh OCHOBHBIE METObI
WHTETPUPOBAHUS
mudepeHIaNTbHBIX YPaBHEHUH IS
pElIeHUs TPAKTUIECKHUX 3a]1a4.

Biaagerr HAaBBIKAMU:

— TOCTPOEHMSI MAaTEMaTHYECKHX
MoJIeTiel MPUKIIAIHBIX 3a/1a4,
OMHUChIBaeMbIX AU HepeHITNATEHBIMU
YPaBHCHUSIMH.

Oo0menpogeccuonanb

HbI€ KOMIICTCHIIUN

OIIK-1

Criocoben
KOHCYJIbTUPOBATh U
UCIIOJIb30BATh
byHIaMEHTATbHBIC
3HAHUS B 00JIACTH
MaTeMaTHUYeCKOTo
aHaim3a,
KOMIUIEKCHOTO U
(YHKIIMOHATIBLHOTO
aHajm3a, anreopsl,
AHATUTUYECKOU
FeOMETPHH,

Qg depeHraIbHOR
TEOMETPHUH U
TOTIOJIOTHUH,
nudepeHITaTbHBIX

HNA-OIIK-1.1
O06magaer 0a30BBIMU
3HAHHUSIMHU,
MOJTyYCHHBIMH B
oOyactu
MaTEeMaTHYECKUX U
(MITM) eCTECTBEHHBIX
HayK

3HAaTL:

TEOPEMBI CYIIECTBOBAHUS PEIICHUI
HavyaJIbHOM 33124,

— TEOPEMBI O HEIIPEPHIBHON
3aBUCUMOCTH PEIICHUH OT HAaYaJIbHBIX
YCJIOBUH U IIapAMETPOB;

o0I11e CBOMCTBA JIMHEHHBIX CHCTEM
mudepeHInaTbHBIX YPAaBHCHUH;
TEOPEMBbI 00 YCTOMYUBOCTH T10
NepBOMY MPUOIMKEHUIO.

Ymern:

— pemaTh JUHEWHbIC
muddepeHnraibHbIe ypaBHEHUS C
MOCTOSIHHBIMH KO3 (PHUIIMEHTAMU;

— HCCIIE0BaTh YCTOWYUBOCTD PEIICHUI

TaKUX ypaBHEHUH.




YPaBHEHUH,
JTUCKPETHOM
MaTE€MaTUKU U
MaTeMaTU4eCKON
JIOTUKH, TEOPUU
BEPOSATHOCTEH,
MaTeMaTU4YeCKOM1
CTaTUCTUKH U
CIIy4alHBIX
MPOLIECCOB,
YUCJIIEHHBIX METO/IOB,
TEOPETUYECKOMN
MEXaHUKH B
npodecCHOHATbHON
JeSATEeIbHOCTH.

NJ-OIIK-1.2

‘YMeeT UCosib30BaTh
0a30BbIC 3HAHUS,
MOJTy4YeHHBIE B 00JIaCTH
MaTeMaTUYeCKUX U
(WJIM) €CTECTBEHHBIX
HayK,

B Ipo(heccCHOoHANLHOM
NeATETLHOCTH

YMmerTh:
— nuddepeHIpoBaTh perieHus 1Mo
HAYaJIbHBIM YCJIIOBUSM U TIapaMeTPaM.
Biaagerr HAaBBIKAMU:
— Ka4eCTBEHHOI'0 MCCJIEIOBAHMS
JIMHEWHBIX U HEJIMHEHHBIX
mudepeHIaTbHBIX YPaBHEHUM.

4. O0beM, CTPYKTYpPA U COJAepKAHUE TUCUUIINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIC eIMHUITEI, 144 aKkaj.4acoB.

Ne Tembl (pa3mesibl) Buab! yueOHbIX 3aHATHIA, DopMbI TEKYILLETO
n/n AUCHUTLIMHBI, BKJIIOYAs] CAMOCTOSITEIbHYI0 KOHTPOJIS
HX cOJep:KaHue padoTy CTy1eHTOB, ycneBaeMoCTH
-y H UX TPYI0E€MKOCTh
§ (B akaleMHYeCKHX Yacax) ®opma
5 NPOMEKYTOUHOI
o aTTecTalMH

(no cemecmpam)

@opmer 20 u JIOT

KonTakTHas pa6ota




JICKIIUN

IIPAKTUYCCKHUEC

nabopaTopHbIe

KOHCYJIbTallu:A

ATTCCTAITMOHHBIC

HUCIIBITAHUA

CaMOCTOATCIIbHAA

pabora

[IpenBapuTensHbie CBEACHUS
u3 anreOpsl u
MaTeMaTHYeCcKOro — aHalu3a.
HopMbI BEKTOpPOB M MaTpHIL.
TpunIUn CKMMAFOTIIUX
OTOOpaKCHHM. Teopema
Apiiena.

3ananus
JIOMAIITHeH padoThI

JUIS

ITonsTue

I QepeHInanTsHOro
ypaBHEHUS;
HaIpaBJICHUH;
MHTETpabHBIC
BEKTOpPHOE  IIOJIE;
KpHBBIE.

nosie
PpeIICHHUS;
KPHBEIC;
(hazoBbIe

3aganus
JIOMaITHe paboThI

TUIS

DneMeHTapHbIe METO/IBI
WHTETPUPOBAHUS: YPaBHECHUS
c Pa3IesIIOINMUCS
MIEPEMEHHBIMU, OJHOPOIHBIC
YpaBHEHUsS, ypaBHEHUS B
nojHelx  auddepeHnnaiax,
HWHTETPUPYIOLINNA
MHOKHUTEb, JIMHEHHOE
ypaBHEHHUE, ypaBHEHUS
bepnynnu u Pukkatu.

KonTponbHas
Nel

pabota

6 mom uucne ¢ 20 u J[OT

HUnousuoyanvhvie
sadanus DYK ¢ LMS
Moodle

JIuneiineie

I depeHunansHbIe
ypaBHEHUS MIEPBOTO
nopsinka. CyIliecTBOBaHHE H
€JMHCTBCHHOCTh  PCIICHUS
3aJ1aun Ko st
OIHOPOJHOTO  ypaBHEHHS.
HeonnopoaHoe ypaBHEHHE.
[lepronuueckue  pemieHUs
OJTHOPOJIHOTO u
HEOJITHOPOJIHOTO YpaBHEHUH ¢
MIEPUOAUYECKUMU

K02 pumeHTamu.

3amanus
JIOMaITHe paboTh

TUTS

JIuneitHoe OJHOPOJTHOE
ypaBHEHHE N-TO TOpAIKa C
MTOCTOSTHHBIMU

K03 GHUIIMEHTaMU.
CrpykTypa ob1ero
pelieHus. Brinenenue
BEIICCTBCHHBIX PEIICHU.

3anmanus
JIOMAIITHEeH padoThI

TUTS

JIuneitHoe HEOJTHOPOJIHOE
ypaBHEHHE N-TO TOpAIKa C
MOCTOSIHHBIMU

3anmanus
JIOMAIITHEeH padoThI

TUTS




kodpurmenramMmu. DyHKIUS
Kommn. Pewenne
HEOJTHOPOJIHBIX  YPaBHEHUI
CO CHeuualdbHOM  MpaBoi
YacThIo.

6 mom uucne ¢ 30 u J]OT

Hnousuoyanvhoie
s3adanus YK ¢ LMS
Moodle

TeopeMa cylecTBOBaHUSI U
eIMHCTBEHHOCTH  PEIICHUS
3amaun Komm mist cuctemsl
JIMHEHHBIX
nuddepeHInaTbHBIX
ypaBHEHUI IIEPBOro
MOPSIKA.

3aganus JUTS
JIOMAIITHEeH padoThI

OO0mee pemeHne JTUHEHHOM
OJHOPOJHOM  CHUCTEMBI €
MOCTOSIHHBIMH

k02 purmeHTamu.

3

3aganus TUTS
JIOMAIITHEeH padoThI

OO0mee pemeHne JTUHEHHOM
HEOJHOPOJHON CHUCTEMBI C
MTOCTOSTHHBIMU

KO3 GUIMEHTaMU.

3

3aganus TUTS
JIOMaITHe paboTh

10

Marpuunas 9KCITOHEHTA.
Crpykrypa penieHuit
CHUCTEMBl C IIOCTOSHHBIMHU
koadpduimenramu.  OreHKa
MaTpUYHON SKCIIOHEHTHI.
IToBenenue pemeHuii npu
OOJTBIITX BPEMEHAX.

3

Kontponbraast  pabota
No2

11

DyHIaMeHTaJdbHAsT MaTpuIia
CHUCTEMBl C TEpPEeMEHHBIMU
ko3¢ punmenTamu. Dop-
MyJ1a Octporpackoro-
JInyBunns.

3aganus TUTS
JIOMaITHe paboTh

12

Jluneiinsie CHCTEMBI c
TIEPUOAUYECKUMU
koadduimenraMu. Teopembl
JlsamynoBa u @noke. Obmiee
peuienue JTUHEHHOU
OJHOPOJTHOM  CHUCTEMBI €
MIEPUOANYECKUMHU
k02 pumeHTamu.

3amanus JUTS
JIOMaITHe paboThI

13

Teopembl CyIIeCTBOBaHHS U
€IMHCTBEHHOCTH  PEIICHUS
3amaun Komwm mis cuctemsl
HEJIMHEHUHBIX
nuddepeHInanbHBIX
ypaBHEHU I MEepBOTO
MOPSIKA.

3amanus TUIS
JIOMAIITHeH padoThI

14

HemnpeprpiBHas 3aBHCUMOCTh
pelieHuit

I QepeHInanbHbIX
ypaBHEHHH OT HadYaJIbHBIX
YCIIOBUH.
JudbdepeHunpyemMocTsb
pELICHUI M0 HAvaJIbHBIM

3amanus TUTS
JIOMAIITHEeH padoThI




YCIOBHUSIM.  YpaBHEHUS B
BapHaITHsX.

15 |HempepbiBHas 3aBHCHUMOCTB|3 3amanns TUTST

peteHnit JOMaIHeH paboThl
nuddepeHInanbHBIX
yYpaBHEHUH OT MapameTpoB,
BXOJISIIINX B TPaBbIC YacCTH,
I QepeHunpyeMocTb 1o
napaMmeTpaMm. MeToj Majioro
napaMerpa.

16 (I[IpomomxeHue petienwuii. |3 3aganus TUTS
HenposiomkaeMble penieHusl. JIOMaIITHeH paboThI

17 |YcToiunBOCTH perieHwi. |3 3amarns TUTSI
YCcTOWYMBOCTE B JIMHEWHBIX JOMaIHeH paboThl
CUCTEMaxX
6 mom yucne ¢ 30 u JJOT Hnousuoyanvhoie

s3adanus OYVK e LMS
Moodle

18 |Bropoii wMerox JlsmyHoga.|3 3aganus s
DyHKIUN JlanyHoBa. JIOMAIITHEeH padoThI
Teopemsr  JlamyHoBa 00
YCTOMUMBOCTHU u
ACUMIITOTHYECKOU
YCTOWYUBOCTH. Teopema
UYetaeBa 0
HeyctohuuBocTu.IlocTpoenu
e ¢(yakmmit JlamyHoBa s
JIMHEHHBIX CUCTEM c
MTOCTOSTHHBIMU
K03 GUIMEHTaMU.

19 |Teopemsr JlsmyHoBa  00|3 3amaans TUTSI
YCTOHYHMBOCTH TIO TEPBOMY JIOMaITHe paboTh
OPUOTHKEHHIO.

20 |YcroifumBOCTH 3 3anmanus TUTS
MHOT'O4JICHOB. Kpurepuit JIOMAIITHEeH padoThI
Payca - I'ypuna. YacToTHbIH
Kputepui Muxaiinosa.

21 |ABTOHOMHBIE CUCTEMBI|3 3anmanus TUTS
I QepeHInaNTbHBIX JOMaIHeH paboThl
ypaBHEHUH. CaoiicTBa
TpaeKTOPU ABTOHOMHBIX
CUCTEM. KauectBeHHbIl
aHAJIU3 TIOBEJCHHS PEIICHUN
ABTOHOMHBIX
nuddepeHInaTbHBIX
ypaBHEHUI IEPBOro
MOPSIKA.

6 mom yucae ¢ 30 u JJOT Hnousuoyanvhoie
s3adanus DYVK e LMS
Moodle

22 |®a3oBasa IUIOCKOCTB|3 3aganus s
JIMHEUHOU JIBYyMEpPHOMU JIOMAIITHEeH padoThI
ABTOHOMHOMU CUCTEMBI.

Knaccudukarus 0COOBIX
TOYEK.
23 |KpaeBbie 3a1a9u tst| 3 Kontponbraast  pabota

JIMHEHHBIX YpaBHEHUI

Ne3




BTOPOTO TOPSIIKA.
CoOcTBEHHBIE 3HAYEHHS U
cOOCTBEHHbBIE (PYHKIIHH.

6 mom uucne ¢ 30 u J[OT 2 HUnousuoyanvhvie
3adanua OYVK 6 LMS
Moodle
24 |llepBbrii mHTerpan. Teopema|3 1 2 1 3anaHus JUISt
0 MTOJTHOM Habope JOMaIHeH paboThl
HE3aBUCHMBIX HEPBBIX

HUHTETPAIOB B OKPECTHOCTH
HEOCOOOM TOYKH.

2 10,5 33,5 |9x3ameH

Bcero 3a 3cemectp 34 | 51 5105 18
Bcero 34 | 51 7 105|515
6 mom uuciae ¢ 30 u /10T 10

Ipumeuanue: obvem (8 uacax) camocmoamenbHol pabomul 8 pamKax YCMAaHo81eHHO20 OAHHOU
PIIJ[ xonuuecmsa uacos, evinoausemoti cmyoeumom ¢ npumerneruem 30 u J[OT (8 IVK
«Augpepenyuanvhuvie ypasnenus. Onepayuonnwvle ucuucienus. Pasnocmuvie ypaenenusy ¢ LMS
Moodle), onpedensemcs kaxcovim cmyOeHmos 6 3a8UCUMOCIIU OM YPOBHSL €20 NOO2OMOBKU U
Ccnoco608 8bINOIHEeHUsL OAHHO20 8UOA PADOM.

Conep:xanue pa3ie/ioB IUCHUNIHHBI:

Pazgen 1.
[IpenBapuTensHbIE CBEICHUS U3 alreOpsl 1 MaTeMaTHYECKOro aHainu3a. HopMbl BEKTOPOB U MaTpHII.
[punnun cxxumaromux orodpaxenuil. Teopema Apuena.

Paznen 2.

[MousTie nuddepeHranbHOTO YpaBHEHNUS; TI0JIe HANPaBIICHUHN; PEIICHNS, HHTETPATbHBIC KPUBBIC;

BEKTOpHOE 10Jie; (pa3oBbIe KPUBBIE.

Paszpgen 3.
OneMeHTapHbIE METO/bI HHTETPUPOBAHUS: YPABHEHHUS C Pa3EIIAIOMUMUCS IEPEMEHHBIMH, OJTHOPOIHBIE
ypaBHEHUs1, ypaBHEHHS B MOJIHBIX TUddepeHnnanax, MHTErpupyIOMUi MHOKHUTENb, TUHEHHOE
ypaBHeHuE, ypaBHeHUa bepHynnu n Pukkatu.

Pazgen 4.
Jluneiinbie quddepeHIranbHble ypaBHEHHS TIepBoro nopsaka. CyliecTBOBaHHUE U ¢IMHCTBEHHOCTh
pemienus 3anaun Komu ans ogHOpoaHOTro ypaBHeHus. HeomnopomHnoe ypaBaenue. [lepronndeckue
pEIIeHHsT OJTHOPOIHOTO M HEOJTHOPOIHOTO YPABHEHH C MEPHOINIESCKUME K03 uIrieHTamH.

Paszgen S.
JluneiiHOE OAHOPOAHOE YPABHEHUE N-TO TOPSIIKA C TOCTOSHHBIME KoddduimertamMu. CTpyKTypa 001ero
peleHus. Beiienenune BeeCTBEHHBIX PEIISHUM.

Paszpen 6.
JluneiiHOE HEOTHOPOIHOE YPAaBHEHUE N-TO MOPSIKA C MOCTOSHHBIMU KO3 urmentamu. DOyHKIHS
Komm. Pemmenne HeOqHOPOIHBIX YPaBHEHUH CO CIIEIMalIbHON MPaBOM YacThIO.

Paznen 7.

Teopema cymecTBOBaHHSA W €IMHCTBEHHOCTH peIIeHuUs 3aaa9u Koty 17151 cHCTEeMBI JIMHEHHBIX
nuddepeHINaNbHBIX YPAaBHECHHH TEPBOrO MOPSIKA.

Pazgen 8.
OO1ee pereHye JIMHEHHON OJHOPOIHOM CHCTEMBI C TIOCTOSIHHBIMH KO3 (DUITUCHTAMHU.

Pazgen 9.



Oo01ee perieHye JIMHEHHON HEOAHOPOAHON CHCTEMBI C TIOCTOSSHHBIMH KO3(Q(PHUIIMEHTaMU.

Paszgen 10.

Matpuunast skcrioHeHTa. CTpyKTypa peleHui CUCTEMBI C IIOCTOSTHHBIMU KO3 (UIIMESHTaAMH.
OreHKa MaTpUIHOM DKCIIOHEHTHI. [loBeeHE pereHmit Mpu OOIBIIIX BpeMEHaX.

Pazgen 11.

dyHIaMeHTanbHAsS MATPUIIA CHCTEMBI C TIEpeMEHHBIMU ko3 durueHTamu. Dop-myna
Octporpanckoro-JInyBumis.

Pazgen 12.

JluneiiHble cucTeMBI ¢ ieproaudeckumMu koadduuuentamu. Teopemsl JIsimyHoBa u Dioke.
OO6miee perneHne TUHEHHOW OTHOPOTHON CUCTEMBI C IEPHOIUICCKUMHI KOA(PHHUITHECHTAMHU.

Pazgen 13.

Teopewmsl CyIiecTBOBaHUS M €MHCTBEHHOCTH pelieHus 3a1aun Ko s cucTeMbl HeTHHEHHBIX
nuddepeHINaNbHBIX YPAaBHECHHH TEPBOrO MOPSIKA.

Pazgen 14.

HenpepsiBHast 3aBUCUMOCTD pelieHu# quddepeHIInaNlbHbIX YPaBHEHUM OT HaYaJbHBIX YCIOBUH.
JubbdepeHunpyeMOCThb PEIICHHH 110 HaYaIbHBIM YCAOBUSM. Y paBHEHHUS B BapUaIlHsIX.

Pazgen 15.

HenpepniBHast 3aBUCUMOCTD pelicHUH Tu(GepeHIIHaIbHbIX YPAaBHEHHA OT MapaMeTpPOB,
BXOJISIIIMX B MpaBbie 4acT, MupHepeHIMPyEeMOCTh Mo apaMerpaM. MeToa Majoro napameTpa.

Pazgen 16.
IIponomxkenue peuiennii. HempopomkaeMble pelieHusl.

Pazgen 17.
Y CcTOWYMBOCTH pEllIeHUH. Y CTOMUMBOCTh B TUHEUHBIX CUCTEMAX

Pasnen 18.

Bropotii meton JisnmynoBa. @ynkuuu JlsmyHosa. Teopemsr JIamyHoBa 00 yCTOHYMBOCTH U
aCHMITTOTHYECKOH ycTounBOoCTH. Teopema Uetaera o HeycTounBocT.IlocTpoenne dyHKIwmiz
JlsmmyHOBa U1 TMHEHHBIX CUCTEM C TIOCTOSIHHBIMU KO3 GHUIIMEHTaMH.

Pazgen 19.
Teopewms! JIsimmyHOBa 00 YCTOWIMBOCTH 10 TIEPBOMY TTPHOTMKCHHIO.

Pazgen 20.
VYcroiunBocth MHOTOUWIEHOB. Kputepuit Payca - I'ypBuiia. YacToTHbIN KpuTepuit Muxainosa.

Pazgen 21.

ABTOHOMHBIE cucTeMbl U pepeHranbHbIX ypaBHeHUH. CBOHCTBA TPACKTOPUI aBTOHOMHBIX
cucteM. KauecTBeHHBIH aHAIN3 MTOBEACHUS PEIICHUM aBTOHOMHBIX TU(GepeHIIHaIbHBIX YPaBHCHHUH
MEPBOro MOPSIKA.

Paznen 22.

da3oBas IMIIOCKOCTh TUHEHHOW TBYMEPHOM aBTOHOMHOMU crcTeMbl. Kitaccndukarms ocoObIx
TOYEK.

Paznen 23.
KpaeBbie 3a1auu st TUHEHHBIX YpaBHEHHUM BTOPOTo mopsiika. CoOCTBEHHbBIC 3HAYCHUS U
coOCTBEHHBIE (DYHKIIHH.

Paznen 24.
[Tepsrrit uaTErpait. TeopeMa o MOTHOM HaOOpe HE3aBUCHMBIX TIEPBBIX HHTETPAJIOB B

OKPECTHOCTH HEOCO0O0# TOUKH.
5. O0pa3oBaTe/ibHbIe TEXHOJOIMH, B TOM YHCJIE TEXHOJOIUHM IJIEKTPOHHOI0 O0OyYEeHUS H

AUCTAHIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH, WHCHOJIb3yeMble NPH OCYIIEeCTBJICHUH
00pa30BaTeILHOIO MPOIECCa MO TUCIHIJINHE

B npouiecce o0yueHust HCMOIB3YIOTCS Clieqyiomre o0pa3oBaTebHbIe TEXHOJIOTHH:

AKa)leMI/I‘{eCKaH JIEKIUA ¢ 3JIEMCHTAMHU .J'IeRIII/II/I-ﬁeceI[bI—HOCHGHOB&TGHBHOG H3J10-
KCHHUEC MaTepuaia, OCYHICCTBIACMOC IMPEHUMYIICCTBEHHO B BHAC MOHOJIOra IHIpCrnogaBaTCIisdl.



DOneMeHThl JIEeKIMU-0ecebl O00ecrneurBalOT KOHTAKT MpenojaBareisi C ayAuTOpHUEH, 4YTO
MO3BOJICT NPHUBJICKATL BHUMAHHC CTYIACHTOB K Han60nee BaXXHbIM TEMaM JUCHUIIINHBI,
AaKTHBHO BOBJIEKaTh MX B Y4YEOHBIN MpolIeCcC, KOHTPOJIUPOBATH TEMIT M3JIOKEHUS Y4eOHOro
MaTcpHajia B 3aBUCHUMOCTHU OT YPOBHS €TI0 BOCIIPUATHSA.

IIpakTHyeckoe 3aHATHE — 3aHATHE, MOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU H
HABBIKOB I10 3aKPCIUICHUIO MOJYUCHHBIX Ha JICKIIUN 3HAHUH.

KoncyabTauuum — BuJ y4eOHBIX 3aHITHH, SBISIOMIMICS OAHOM W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyAeHTOB. Ha KOHCyJbTamusX MO Mpockde CTyIEHTOB
paccmarpuBaroTcs HauOosiee CIOKHBIE MOMEHTBHI MPU OCBOCHMHM MaTepualla TUCIUILIUHBI,
npenoaaBarcyib OTBEYACT Ha BOIPOCHI CTYACHTOB, KOTOPBLIC BO3HUKAKOT Yy HHUX B IMPOLECCEC
CaMOCTOSITEIIbHOU PaOOTHI.

B mporiecce oOydeHus UCITONB3YIOTCS CIEIYIONNE TEXHOJIOTHH JIEKTPOHHOTO O0YyYCHHS
U JUCTaHIMOHHBIE 0Opa3oBaTEeNbHBIC TEXHOJOTHUU: JJIEKTPOHHBIA Y4YeOHbIHi Kypc
«Inddepennuanbubie ypapHeHusi. OnepanuonHble ucuucjieHus. PazHoctHole ypaBHeHusi» B LMS
DuyiekTpoHHbIH yHUBepcuteT Moodle SApl'Y, B KOTOpOM:
- TpeICTaBICHBI 3aJaHMsl JUIsI CaMOCTOSITENIBHONM padOThl OOYyYaromMXCS IO TeMaM
JUCLIUILUIUHBIL,
- OCYILLECTBJISIETCA  IPOBEICHUE  OTHEIbHBIX  MEPOINPUITUNA  TEKYLIEr0  KOHTPOJIA
YCIIEBAEMOCTH CTYAEHTOB;
- TOPEACTABIEHBI TEKCTHI JIEKIHUI MO OTAEIbHBIM TEMaM JUCLUUIUINHBI;
- TpeACTaBJICHBI ITPaBUIA MPOXOKACHUS MPOMEKYTOYHON aTTECTALIMU 1O AUCIUTUINHE;
- TPeNCTaBJICH COHCOK Y4eOHOH JuTepaTrypbl, pPEKOMEHIYeMOH /i  OCBOCHHS
JUCLIUILUIUHBIL,
- mpencraBieHa wuH@opMmanus o QGopMe W BPEMEHH MPOBENCHUS KOHCYIbTAlUH IO
JTUCIUIUIMHE B PEKHUME OHJIANH;
- mocpeAcTBOM  ¢dopymMa  OCYIIECTBISIETCS CHHXPOHHOe ¥ (WIM) AaCHHXPOHHOE
B3aUMOJICCTBHE MEXAYy OOydJalomMMCs U TIperojaBaTelieM B paMKax HW3Yy4YeHUs
JUCLUIUINHBI.

6. Ilepeyenp JMLIEH3MOHHOTO W (WJIM) CBOOOJHO PacHpPOCTPAHAEMOro NPOrpaMMHOIO
o0ecrieyeHusl, MCNOJb3yeMOro MPH OCYLIeCTBJIeHHMH 00pa30BaTeJbHOIO Ipouecca I0
AUCHUIINHE

B mpomecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca MO JUCHUIUIMHE
UCIIOJIB3YIOTCS:

i (opMHpOBaHUS MAaTEPUANIOB JJIsl TEKYIIErO0 KOHTPOJS YCIEBAEMOCTU U MPOBEACHHUS
IPOMEXYTOUHOM aTTeCTalMu, 1151 POPMUPOBAHUS METOJUYECKUX MAaTEPUAIIOB 110 TUCIUILTHHE:

- mporpammbl Microsoft Office;

- u3marenbckas cucrtema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEHHBIX NPOPecCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NMPHU OCYIIeCTBJIeHHU 00pPa30BaTeIbHOIO Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)
B mpouecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca MO  JAUCHUIUIMHE
UCIIOJIb3YIOTCA:
ABTOMatH3upoBaHHas 6nbimoTedHo-uHpopmarmonHas cucreMa «bYKNU-NEXTy
http://www.lib.uniyar.ac.ru/opac/bk cat_find.php
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8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4YeOHOWl  JMTEpPaTypbl, pPecypcoB
HHG(pOPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «UHTepHeT», HEOOXOAMMBIX JIs1
OCBOEHMS THCIUIIUHBI

a) OCHOBHasI JIUTepaTypa

1. B.K. Pomanko. Kypc nuddepennmanpbHpix ypaBHEHUH W BapUAllUOHHOTO WCYHUCIICHHS. 2-€
u3. — M.: JIabopartopust ba3osbix 3nanwuii, 2001.

2. A.H. Tuxonos, A.b. BacunbseBa, A.I'. CeemaukoB. /uddepernuanpasie ypaBHeHUS. 4-€ U3,
— M.: DU3MATIJIUT, 2005. 256 c.

0) 1OMOJIHUTEIbHAS JTUTEepaTypa

1. JI.C. ITonTpsirun. OObIkHOBeHHBIE AuddepeHnanbabie ypaBHeHus. - M.: Hayka, 1974.

2. M.B. ®enoprok. O6bikHOBEeHHBIE MU hepennnansubie ypaBaenus. - CI16: Jlans, 2003.

3. A.®. OununmoB. COOpHUK 3a1a4 MO0 OOBIKHOBEHHBIM TU(DPepeHIATbHBIM YPAaBHCHUSAM. —
M.; WxeBck: PerymnsipHas u xaotuueckas quHamuka, 2005.

9. MaTrepuajbHO-TeXHUYeCKas 0a3a, He00OXoAUMAs IJIsl OCYIIEeCTBJICHNUSI 00Pa30BaTEIbLHOTO
npoiuecca no JUCHUIINHE

IIpu ocBOCHHMM TUCITUTUTHHBI UCIIOJIB3YIOTCS ayIUTOPHH, 000PYAOBAHHBIC AJIS TPOBEICHUS JICKITHA.

ABTOp:
[Tpodeccop kadeapbr MUKPOIIEKTPOHUKH U OOIIIEH
¢u3uku, TOKTOp (hU3.-MaT. HAYK, TOLEHT Kynuxos A.H.

IIpunoxkenne Nel k padoueit nporpaMme AUCHUILINHBI
“JInddepenunanbHbie ypaBHeHusi. OnepanuoHHbie
ucunciaenus. PasHocTable ypaBHeHus”

@DoH/I OLIEHOYHBIX CPECTB
JJIS1 TPOBe/eHNUS TEKYIIeld M MPOMeKYTOYHOM aTTeCTALMU CTYIeHTOB
Mo JUCIHUILINHE

1. TunoBble KOHTPOJIbHBIC 3aI1aHUA WX UHBIC MaTCPHAJIbI,
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Heo0X0AUMBbIe J1JISl OLeHKH 3HAHUI, YMEHU I, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKTepu3yILIHX 3Tanbl (popMHPOBAHUA KOMIIETEH U

1.1 KoHTpoOJIbHBIE 32 JaHUA M HHbIE MATEPUAJIbI,
HCMoJIb3yeMble B Mpoliecce TeKylleil aTrecTanuu
(nposepka cipopmuposannocmu OIIK-1, unouxamop HU/J-OIK-1_1

(6 wacmu ymerus pewreHutl OupdepeHyuanvbHbiX ypasHeHUl, yMeHUs UCCIe008amb
YCMOUYUBOCMb NONONHCEHUU PABHOBECUS)

3adanus onsa koumpoavHoupabomol Nol

BapuanTt Nel BapuanT Ne2

1. Haiitu obuiee peuienue 1. Haiitu oOuiee pemienne
dx 3¢° xdy —(x*e™ +2)dx =0.
dt Paxal’ 2. Haiitu obmee pemenne
2. Haiitu oOuiee perienne 2y—x—-4)dx—(2x—-y+5)dy =0.

QRx+2y—-Ddx+(x+y-2)dy=0. 3. Haiitu oOriee pemreHue
3. Haiitu obmee pemenne y'cosx+ ysinx =1.

y'—yctgx =2xsinx. 4. Haiitu obmee pemenne 3xy’y + y° —2x = 0.
4. Haiitu oOmiee penieHue 5. Haiiti obee

2 1 pemrenne (1+ (x* + y*)x)xdx + ydy = 0.

Y=yi-Sne=—.
X X

5. Haiitu o0iiee
pemrenne (x + y — dx + (x — y* +3)dy = 0.
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Bapuant Ne4 BapuanT Ne3

1. Haiitu obuiee perienue 1. Haiitu obuiee pernienue
t(Inx +21nt —1)dx = 2xdt . (4t+x-3)’dt—dx=0.
. , xX+ty-—3 2. Haiitu obiee penieHune
2. Haiitu obiee pemienue y' = —y 1 (2x+4y+3)y —x—2y—1=0,
3. Haittu o6uiee 3. Haiitu obiee perieHune

pemrenne (x> — 1)y’ +2xy —cosx = 0. x—xctgs=4sint.

4. Haiitu ob1ee

4. Haiitn obmee pemenne xy’' — y*Inx + y = 0.
pemrenue (x — y) ydx — x’dy = 0.

5. Haiitu oO1tee

pemtenue xdx + ydy + xdy — ydx = 0. 5. Haiitu obmee pemenue (x° + y)dx — xdy = 0.
Bapuant Ne5 Bapuant Ne6
1. Haiitu obmiee pemreHue 1. HaiiTu obmiee pemreHue
3 (I1+x)° (1-x*y)dx+x*(y—x)dy =0.
=, ~
Hx+1)—t 2. Haiitu oOmiee penienue y' = x—y+1
2. Haiitu oO1iee penieHue x+y-3
(Bx—4y-3)y'-3x+4y+2=0. 3. Haiitu obuiee perienue
3. Haiitu oOuiee pemienue y'+y=(x+1)e "cosx.
X —2x =te’ sint. 32
) 1 4. Haiitu obmiee pemenne y' = ———.
4. Haiitu obmee pemenue y' = y° ——, y, = —. (y—x)x
X X

. 5. Haiitu oOuiee peuienue
5. Haiitu oOmiee P

2xdx  (y* =3x%)dy (sin y + ysinx+l)dx+ (xcosy—cosx+l)dy =0
+ = X y

pelenue — % 0.
Bapuant No7 Bapuant Ne§

1. Haiitu obmee pemeHue 1. Haiitu obmiee pemeHue
xp’(xp'+y)=1. x’dt+(e' —x)dx=0.
2. Haiitu oOuiee pemienue 2. Haiitu oO1iee penieHue

x+y-2+(1-x)y'=0. By -Tx+T7)dx—Bx—-Ty—-3)dy =0.
3. Haiitu oOuiee pemienue 3. Haiitu oOuiee pemienue
y'—y=sinx. xy' =2y =Xx’cosx.
4. Haiitu obee 4. Haiitu obmiee

pemerne (y* +x* +1)y" +xy =0. pemenne2y’xInx +y = xp~' cos x.
5. Haiitu obmee 5. Haiitu obwee

pemenue (x + y —dx + (x — y* +3)dy = 0. pemenne x(2x° + y*) + p(x* +2y°)y' = 0.
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Bapuant Nel0

1. Haiitu obmee pemeHue

1.

Bapuant Ne9

Haiitu ob1iee pemenune

2xy' +1 X xﬂ +ix=t
' +l=y+ .y ar .
X+ 2. Haiitu oO1iee penieHue
2. Haiitu o0mee pemenne y' = P (4x+2y+1)y'+8x+4y+1=0.
-y-x

3. Haiitu o6uee Y 3. Haiitu oOmiee peuieHue
pemenue y'xInx -y =3x"In’ x. X—xtgr= o1

4. Haiitn O6m?e‘ s 4. Haiitu obee
pemenue2y’'sinx + ycosx = y”sin” x. pemente y2dx + (x — y)xdy = 0.

5. Haiitu oOmiee . 2 _
- 5. Haiitu obmee pemenue ydx — (v~ + x)dy = 0.
x> =2x—y)dx+(2y —x+3y*)dy =0.

BapuanTt Nell Bapuant Nel2

1. Haiitu obuiee pemienue 1. Haiitu obuiee perienue

x> (dy —dx) = (x + y)ydx . @=£e2t+x

2. Haiitu ob1ee pemneHne dt  x
(x - 2y —Ddx+(Bx—6y+2)dy =0. 2. Haiitu obiee pemenue ' = — 2x+3y-5

3. Haiitu oOuiee pemienue 3x+2y-5

¥+ telx = e(l—t)et. 3. Haiitn oneipemeHI/Ie
P 1 V' +2y=xe " cosx.
w r_ .2 _

4. Haiitn obmee pewmenne y' = y” — 2’ Ve = | 4 Haiitn oOmee pemenne (x — ¢)tdx — xdt =0.

5. Haiitu oOmiee 5. Haiitu oOmiee
pemrenne (3x°y + y°)dx + (x° + 3xy*)dy = 0.  peUICHNC i

IO g rsiny oy -0
cos” xy cos” xy
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3adanus 0as koHmpoabHoUupabomol No2

BapuanTt Nel.
1. Haiitu obmiee pemeHue
) x’Inx—1
y + y = 2 o
X

2. Haiitu obiee pemenne
y'+y =4cosx;
3. Haiitu oOuiee pemienue
V'"2y"Hy'=x+e;

4. Haiitu ob1ee peuieHre cucTeMsl X’ =AX,

Bapuant Ne2.
1. Haiitu obiee pemieHue
tilnt + 1

2t?
2. Haiitu obuiee pereHue

V'+2y'+17y =e " (1 +sin4x);
3. Haiitu obmee pemieHue
Y2 =x + xe,

4. Haiitu o01iee pelieHre CUCTEMBI X =AX,

CCIH eciu
5 -1 5 3 -10
A={0 3 2} A={1 1 O0f
0 -2 3 2 -2 2
5. Haiitu ob1wee peleHne CHCTeMbl 5. HaiiTu oO1ee peieHne CuCTeMbl
' 5 4 1 ) \ -3 4 s ezt
X'= X+ le X = X
—4 -3 t -2 1 0
Bapuant Ne3. Bapuant Ne4.
1. Haiitu obmiee pemeHue 1. Haiitu obmee pemieHue
2 2
" x Inx -1 " 4x” +1
y+y=——1—; y'—y="—;
X’ 2x/x

2. Haiitu obiee pemenune
V'+2y'+10y = xe " sin3x;
3. Haiitu oOuiee pemienue
Y8y =x+ xe;

4. Haiitu ob1ee peuieHre cucTeMsl X’ =AX,

ecnu
3 -1 2

A=|1 1 =24
0O 0 2

5. Haiitu oOuiee pemieHne CUCTEMBI

> _ +1
a2
b1
dt sin ¢

2. Haiitu ob6ee permenue
Y"'-4y'+5y = (x +1)e ™ sinx;
3. Haiitu oOuiee pemenue
yIV 1 4y|!: X+ 672x;

4. Haiitu o01iee penieHre CUCTEMBbI X =AX,

€CJIn
5 2 -2
A=[1 4 -1}
33 0

5. HaiiTu oO1ee peieHne CuCTeMbl
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Bapuant NeS.
1. Haiitu obmiee pemeHue
, 4x* +1
Yy —y=_ 7>
2xlx’

2. Haiitu ob1ee pemieHne
V'+4y'+13y = e +sin3x;
3. HaiiTu oOmee pemeHue
yIV —4y”:.x+ 672):;

4. Haiitu ob1iee penieHue CUCTEMBI X =AX,

€ClIn
3 -1 2
A= 1 1 2
-2 1 0

5. HaiiTu oO1ee pemeHne CuCTeMbl

2 =2 1) 1

Bapuant Ne6.
1. Haiitu obmiee pemeHue

) x*Inx—1
y + y = 2 o
b
2. Haiitu obiee pemenue
V'H2y'+17y =e " +sindx;
3. Haiitu oOmee pemreHue
Y2 = (x + 1)

4. Haiitu o01iee penieHue CUCTEMBI X =AX,

€Clin
2 -1 0
A={1 0 O0f
2 -2 1

5. Haiitu oOuiee pemieHne CUCTEMbI

-1 2 1

' —t

— X + X = X + e
-1 1 1)cos’ ¢t -2 -1 !
Bapuant Ne7. BapuanT Ne8.
1. Haiitu oOuiee pemienne 1. Haiitu oOuiee pemieHue
x—1 2+ x’
ym + y” — ; ; yl! + y — ; ;
X X

2. Haiitu ob1ee pereHne
V'+4y'+13y = e +sin3x;
3. HaiiTu oOmiee pemieHue
Y-8y =x+(x+1)e*;

4. Haiitu ob1iee penieHue CUCTEMBI X =AX,

ecnu
2 1 0

A= 1 3 -1}
-1 2 3

5. Haiitu oOuiee pemieHne CUCTEMbI

-1 2 1
X+
-2 -1 0

2
e t

2. Haiitu ob1ee penieHune
Y'-4y'+5y = (x +1)e* sinx;
3. Haiitu oOmiee pemieHue
Y —4y'=x+e”;
4. Haiitu ob1iee penieHue CUCTEMBI X =AX,
eciu

1 -1
2 2
0o -1 2

5. Haiitu oOuiee pemieHne CUCTEMBI

1
A4=|1

(11 (1
x'= X+

CcoSst
—2 -1 -
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Bapuant Ne9.
1. Haiitu oOuiee peuieHue

1
xzy”—xy'—3y=*;
X

2. Haiitu ob1ee pemieHne
Y'2y+y=(x+2)e" +1;

3. Haiitu oOuiee pemienue
"

y'"+y'=xsinx;

Bapuant Nel0.
1. Haiitu obuiee pemienue
x*y"+xy"+y=x(6—-Inx);
2. Haiitu obuiee pereHue
V'+2y' -3y =(x+1)(e" +1);
3. Haiitu oOwiee pemenue
y'"'+4y"'= xcos 2x;
4. Haiitu o01iee penieHre CUCTEMBI X =AX,

4. Haiitu ob1iee penieHrue CUCTEMBI X =AX, e
ecim 4 -1 =1
2 0 -1 A= 2 1 =24
A=11 -1 0§ -1 1 4
3 -1 -1 5. HaiiTu o01ee pelIeHue CHCTEMBI
5. HaiiTu oO1ee pemeHne CuCTeMbl
(1 =2) [t
11 1)1 Y=oy o0 L
x'= X+ —= -
-2 =2) (=i
Bapuant Nell. Bapuant Nel2.

1. Haiitu obmiee pemeHue
(x=2)°")y"=3(x=2)y'+4y = x;
2. Haiitu obiee pemenue
V'4+2y'+10y = e* sin3x;
3. Haiitu oOuiee pemienue
Y"'+8y =x(1+e™);

4. Haiitu ob1uee peuieHre cucTeMsl X’ =AX,

€CJIn
3 0 -1
A={1 0 0 |
3 -1 0

5. Haiitu oOuiee pemieHne CUCTEMbI

5 4 1
X+ e
—4 -3 ¢

' —t

X =

1. Haiitu obmee pemieHue

14 ! 1
YV'+2y +y=—rp;
xe

2. Haiitu ob6ee permenue
Y'-4y'+5y =(x +1)sinx;
3. HaiiTu obmee pemieHue
¥ +4y"=(x+1)e™;
4. Haiitu o01iee penieHre CUCTEMBI X =AX,
eciin

0 -1 -1
A=| 2 -3 -2
-1 1 0

5. HaiiTu oO1ee peieHne CuCTeMbl

4 2 1)1
X+ —
-2 -1

) \/;

'
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3aoanus 05 KoHmMPoabHOU pabombl No3

Bapuant 1
1. HpH KaKHX 3HaTeHHAX ITapaMeTpoB a 1 b y(TT()ﬁ‘II'IB MHOI'o41JI1en
M4 aX + X2+ N+
2. I/ICCHG‘I[OBH‘TB Ha y(iTOI'/'I‘IHBOCTB HYyJIeBoe TIOJIOZKeHNne paBHOBeCHs N Ollpe/le/INTh ero THUIL

i =2—exp(r+y)—cosuz,
g =In(1+ sin(2z — 3y)).

3. Haiitu MeTOJOM MaJIOT'O HapaMeTpa JIBa IeHa Pas3/JIoZKeHN gz

THecr—exple—1t)=0, z2(0)=¢ 0<e<kl.

4. Tloctpoutn dgyukmmio ['pura 115 KpaeBoil 3a/1a4un

ti—i=f(t), @(1)=0, x(2)=0.

[TocTponutth haz0BLIil IOPTPET CHCTEMBI

(@}

= —x— 2y,

y=—2r—uy.

Bapnant 2

. |24
1. Cucrema & = Ax (r € R”) mMeer qacTHoe periierie, y KOTOPOTO H3BECTHDBI TOJBKO JIBe
KOOPJHHATHE: 71 = sin(t + 7/4), xg = e + cos 2t. YeToiiunBo Jim HyJeBoe periente?

2. Haiitu Bee moozKenus paBHOBECHS CHCTEMDI
i =a? +y* — 6r — 8y,
y=u2y—x+D5).

Jl1st cOOTBETCTRYIOMIEH JIMHeaPU30BalHoil Ha COCTOMIHNN PABHOBECH CHCTEMDBI YKa3aTh
THII 0COOOIT TOUKIL.
3. g pemtenns ypaBHenns
Ge
y 4+ —— =0, y(l) =1+ 3¢
T

dy

HalTH

e e=0

4. IMocrpours dyuknuo I'puna st KpaeBoil 3aa4u
T+a= f(t), 2(0) =x(1) + (1) = 0.

[TocTpouts hazoBLIil TOPTPET CHCTEMEI

at
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Bapuant 3

151 ypaBHenmnd
= zsin’t

HAHTH TTOJOZKeHMs paBHOBeCH A M HNCCJIe/JOBaTh MX Ha Y(iT()ﬁ‘IIIB()(in. Ecin nosiozkenne
PaBHOBeCH fABJIAETCA aCHMIITOTHIECCKH yCTOI'/'I‘IHBbIM — OTMETHTDL 3TO.

Haiitnn Bce nonoxenns paBHOBECHS CHCTEMDI
T=2y++1—3y—sinz, y = —sinx.

,I[HH (f()()TBeT(iTByIOLHGﬁ HHHeapH'BOBaHHOI./‘I Ha COCTOfHHH paBHOBeCHZ CHCTEMbI YKa3aTb
THII 0CODOIT TOUKI.

Haiitu METO/IOM MaJIOT'O IlapaMeTpa JIBa YJIeHa Pas3JIozKeH:d
Y 42y + (1 + py)y = 0, y0)=0. /(0)=1, 0<p<l
ITocTtponTth dynxmmo I'puma 11 Kpaepoii 3a1aun
i H4Ar = f(1), x(0) = x(1) = 0.
[TocrponTh azoBbIil TOPTPET CHCTEMEI

T = 2x — 4y,
y=ux—3y.

Bapwuanr 4
BLIHCHHTB7 y(iT()ﬂTIIIB() JIM pelreHue 3a /a1 Konm

F=tlx—1), z(l)=2

HceienoBarh Ha yCTORMUBOCTD 0COOBIE TOYKH CHCTEMDI
. . . 9
T = sinw, y=1—y
1 OMpeneJTuTh UX THII.
g perienng ypaBHeHU S

i4cr—14+sin(t—x) =0, x(0)=c¢

e | g
ITocTtponth dynrmmo I'puma /171 Kpaepoit 3a1aun
i — 2r = f(1), (1) =0, 2(2) 4+ 2i(2) = 0.
[TocrpouTh az30BBIl HOPTPET CHCTEMEI
= —4y,

y=.
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BapuanT 5
HpH KaKHX 3HavYeHHAX ITapaMeTpoB a | b y(:TOﬁ‘IHB MHOT'OY1JIeH
AP 420 307 + a2 4+ DA + 6.
HccireoBaTh Ha yeTOMYNBOCTL HYJICBOE HOJIOKCHUEC PABHOBECHS U OIPEJC/NTL €r0 THII

i=(1—-x—2y)" 1 -1,

y = cosx — exp(2z — y).
Haiiti MeTo/IoM Ma/Ioro napaMeTpa JIBa WIeHA Pas/I0kKeHHs]
P+ @A+pt+a?)e=0. 2(0)=0,20)=1 0<p<kl
[ocrponts dyuxmmo [puma 1711 KpaeBoii 3agatm
ti+ 1 = f(t): (1) =0, a(t) orpanmdeHo 1npu t — +0o.
[TocTponTh hasoBbIil OPTPET CHETEMBI

T = 3y,

e

(@}

BapuanT 6
HaiiTn nos10zKennst paBHOBECHsT CHCTEMBI U ICCIeI0BATh NX Ha YCTOHUHBOCTE
s 2 O
t=y—ax+(y—ax), y=0.

I’ICCI[G,ILOBH-TB Ha YCTOWYHBOCTDL HYJIeBOe IMOJIOZKeHe PaBHOBEeCH I U OIPeIe/INThL er'o THII

=2 — Y8 —06x+ 3y.

y=1—exp(2x+y).

Jlotst petriertust ypaBHenns
Y = pr+siny,  y(0) = 2u

v

HalTH

)

H p=0
[octponts dynxmmmo ['pua 11s1 KpaeBoii 3a1atm

I —ux=f(t), x(t)orpannteno mpn t — +oo.
[TocTponTs (haszoBblii HOPTPET CHETEMbBI

r=x+1y,
Uy =3y — 2.
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[

Bapuant 7

Haiitn mosozxkenns paBHOBeCHd U UCCIIEIOBATL HX Ha VCTOUYNBOCTD
I‘Q

r=-—-:.
t2 41
HCCI[e,E[OBaTb Ha yCTOI'/'ITIHBOCTb HYyJIeBOe TIOJIOZKeHUe DaBHOBeCH A N OIIpe/IeJINTH ero THIT

i = sin(—2x + y),

7 =2— 8 — 6x — 3y.
JLitst pernieHust ypapHeHMsI

i =20 =pte,  x(0) =4, &(0) = p® + 3u

I

A

HalTn .
n=0

[MocTpouts hynknuio ['puna 11g KpaeBoii 3a1a4un

i 4 20— 3w = f(t). #(0) = &(1) = 0.

[TocTpouTs hazoBLIil TOPTPET CHCTEMBI

y=2x+1y.

[

Bapuant 8

Cucrema & = Ax (r € R*) nmeer wacTHoe pellerne, y KOTOPOTO H3BECTHBI TOJIBKO JIBe
KOOPJIUHATEL: 21 = sint + 2cost, ro = cos 2t. YCTOUYHBO JIN HyJIeBoe pertenne’

I’ICCI[QI[OBHTL Ha yCTOfITIIIBOCTb HyJIeBOoe II0JIOZKeHne paBHOBeCH A U OIIpeJIe/IMTL ero THII

@ = 2.5xe” — 3y + sin 22,

§=2r +ye /2 —ytcosz.

Haiitn METOJ0M MaJIOro IIapaMeTpa JABa YJIcHa pa3JI0zKeHHII

F=2r -2 2(0)=1 30)=p 0<p<l.

[TocTpouts dyaknuo ['puna m11g KpaeBoil 3a1a4n

[TocTponTh hazoBBIT TOPTPET CHCTEMBI

T = —2r+y,
= —2r.
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JlomaliHue 3a/1aHus pejyularaloTes U3 3aJjauHuKa:
1.A.®. ®ununnos. COOpHUK 3a1ad 10 OOBIKHOBEHHBIM U (EpEHIHATBHBIM YPaBHEHUSIM. —
M.; WxeBck: PerynsipHas u xaotuueckas q1uHamuka, 2005.

IIpaBuia BEICTABICHUS OLICHKH [0 PE3YJIbTaTaM CaMOCTOSTEILHOU Da6OTHZ

OneHka 1o pe3yibTaTaM caMOCTOATENbHOM paboThl cuMTaeTcs B 6ajllax 1o ciaeayroleMy
OPUHLIKITY:
- 3a KaX/10€ MOJIHOCTBIO IIPAaBUIILHO BBIIIOJHEHHOE 3a7iaHue — 3 Oasua;
- IpY PELICHUU JIOMYLIEHbl HE3HAUUTEIbHBIC OIUMOKHN — 2 Oana;
- IPaBUJILHO BBIOPAH CIOCO0 peleH s 3a/laHus, HO IIPU €ro pealu3aluy JoMyIeHbl Tpyoble
omn6oku — 1 Gam.

2. Cniicok BONPOCOB M (MJIH) 3a1aHUi /151 IPOBeIeHUsI POMEKYTOUYHOM aTTecTANMU
JK3aMeHallMOHHbIE OMJIeThI

SK3AMEHAILIMOHHBIM BUJIET Ne 1.

1. HopMbI BEKTOPOB M MaTpuIL (OCHOBHBIE ONPEAEIEHH)S). DKBUBAIEHTHOCTh BEKTOPHBIX
HOPM B KOHEYHOMEPHOM IIPOCTPAHCTBE.

2. MarpuuHas 5KCIoHeHTa U ee cBoiicTBa. Crioco6bl MOCTPOEHHUS MATPUYHOMI
9KCIIOHEHTHI.

3. HaiiTu ob1iee pelmeHne CUCTEMBI X'=AX, eCln

I -1 1
A=|1 1 -1
2 -1 0

DK3AMEHAIIMOHHBIM BUJIET Ne 2.

1. TeopeMma cymiecTBOBaHUS U €JUHCTBEHHOCTHU PEIICHMs HaualbHOH 3a1aun Komm
JUISL CKaJIIpHBIX 1 epeHnanbHbIX YpaBHEHUH IEPBOIO MOPSAIKA.
2. Ob1ee penieHre TUHEHHONW HEOTHOPOAHOM cucTeMbl. [IpUHIMIICYIEpIIO3ULINY.

Ciy4aif BEKTOPHOTO KBa3UIIOJIMHOMA.
3. HaiiTu o01iee penieHne CUCTeMbl

0 1 2exp(t)
X+
1 0 t+1

X =

SK3AMEHAILIMOHHBIN BUJIET Ne 3.

1. Merpuueckoe mnpocTpaHcTBO. [IpuHuun cxumaromux otodpaxeHuil. Onpexnenure,
TIPY KaKMXaubsABJIAETCS CKMMAKOIMM onepatop A: R* —> R’ 3anaHHbli MaTpuieit

a a

0 b
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2. HWHrerpupoBaHMe JIMHEMHBIX CKaJSPHBIX ypPaBHEHUH  NEPBOro  MOPSAIKA.
[lepuoanueckue peneHus TMHEUHBIX CKATSIPHBIX AU(depeHIInaIbHbIX YPAaBHEHUH.
3. Haiitu ob1iee penieHre ypaBHECHHUS

y"+3y =sin(2x).

SK3AMEHAIIMOHHBIM BUJIET Ne 4.

1. JluneliHBIC OJHOPOAHBIC YPABHEHHS N-T'O TOPSIKA C TIOCTOSHHBIMU
kodddurmentamu. OOIIee pelIeHHe JTUHEHHOTO OJIHOPOJHOTO YpaBHEHHS (3amuch OOIIEro
pelieHus B AeiicTButensHol popme). IlpocTpancTBo perieHni.

2. Teopema Apuena.

3. Haiitu ob1iee penieHre cucTemMsl

4 2 -1
x=|-1 1 1 |x.
-1 -2 4

SK3AMEHAIIMOHHBIN BUJIET Ne 5.

1. WnTerpupoBaHue IMHEMHBIX HEOJHOPOJAHBIX YpaBHEHMH n-ro nopsaka. Ciydait
KBa3UIIOJUHOMA.

2. PemieHne JMHEMHBIX CHCTEM C IIOMOIIBIO MaTPUYHOW OKCIIOHEHTHL. Teopema

CyLIECTBOBAHUS W E€JUHCTBEHHOCTH peEIIeHMs 3agauv KomwM s JMHEHHBIX CHCTEM C

MOCTOSTHHBIMH KO3 (HUITMEHTaMH.
3. Haiitu oOuiee pemieHne ypaBHeHuUs

y"'+4y" =xsin(2x)+ x+1

SK3AMEHAILIMOHHBIN BUJIET Ne 6.

1. UurerpupoBanne NMHEHHBIX HEOAHOPOAHBIX YPaBHEHMH N-ro Iopsaka. llpeiacraBieHue
YacTHOrO peweHuss ¢ nomombio QyHkiuuu Komu. Merox Bapuanuu NpOU3BOJIBHBIX

[IOCTOSIHHBIX.
le |
2. Teopema 00 oreHke MaTpUUHOM IKCITOHEHTHI. OLIEHUTE HOPMY MATPHUILIBI , €CIIH
1 2 3
A=|-2 1 2
O 0 -2

3. Haiitu ob1iee penieHye ypaBHEHUs

y' =2xy+ xex2 cos(2x)

u pemtenne ¢ HadanbubM yenosuem )(0) = 0.
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DK3AMEHAIIMOHHBIM BUJIET Ne 7.

1. Jluneitnsle nuddepeHuanbHbIe ypaBHEHH N-TO MOPSAKA C TOCTOSHHBIMU
koapunmentamu. uddepenuuansHbie onepaTopsl (ONMpeaesieHus U anredpanyeckue
onepanuu). OqHO3HAUHAs pa3pelnMocTh 3a1aun Ko,

2. Mertpuueckoe npocTpaHcTBO. [IpuHIUI CKUMAIOLUX OTOOPAKEHUH.

3. Tlpu KaKkux a ypaBHEHUE
y" + ay =sin(2x)

MMeEET XOTs Obl OJTHO MEPUOIUUECKOE PELICHHUE.

SK3AMEHAIIMOHHBIM BUJIET Ne 8.

1. OnHOopoaHbBIE CHCTEMBI JIMHEHHBIX IU(p(epeHINaTIbHbIX YPaBHEHUM C MMOCTOSHHBIMU
koaddurmentamu. [IpocrpancTBo pemenuii. O0IIee peneHrne TMHEHHON 0THOPOTHON CHCTEMBI.
[lepexon k neficTBUTENIbLHOMY 0a3ucy B IPOCTPAHCTBE PELICHUH.

2. Hopmbl BEKTOpOB U MaTpHIl (OCHOBHBIE ompeaeneHus). MHaynupoBaHHas MaTpu4Hast
HOPMBI (IPUMEPHI U 10KA3aTeIbCTBA (PopMyI).

3. IlpencraBpTe oOII€Ee pelIeHUWE CIEAYIOMEeH JIUHEHHONW CHCTEeMBI C IOMOILBIO
MaTPU4YHOU SKCIIOHEHTBI:

1 -1

X
2 -1

SK3AMEHAIIMOHHBIM BUJIET Ne 9.

1. HuterpupoBaHue JMHEHHBIX CKAJIAPHBIX ypaBHEHHWH IIEpPBOrO  IMOpsAKa.
[lepuonuueckre pereHus JIMHEHHBIX CKAIAPHBIX JU(QHepeHIaTbHbIX YPaBHEHUH.

tA
2. MarpuuHast 95KCIIOHEHTa U ee CBOMCTBa. Berunciure € | eciu
-2 0 0 0
-1 -2 0 O
A=
o -1 -2 0
0o o0 -1 -2
2. Haiitu obmiee pemnieHue
, 1+ 2¢
X' =x—-y+ ,
Jt
2

SK3AMEHAIIMOHHBIM BUJIET Ne 10.

1. Cxanspusie nuddepeHnnanbabie ypaBHEeHHS epBoTo nopsaaka. CyniecTBoBaHHE U
€IMHCTBEHHOCTb peleHus 3agaun Komm.

24



2. JluneiiHble OAHOPOHBIE YPABHEHUS N-T0 MOPSAKA C TOCTOSHHBIMU K03 punineHTamu.
O01mee peneHne TMHEHHOTO OJTHOPOJHOTO YPaBHEHHUS.
3. Haiitu obGmiee pemienue

" 4x% +3
+ —

Yty =——p.
4/x
DK3AMEHAIITMOHHBIN BUJIET Ne 11.

Teopema Aprena.

MatpuyHas 3KCIIOHEHTa ¥ ee cBoicTBa. CriocoObI MOCTPOSHUSI MATPUIHON
9KCIIOHEHTHI.

3. Haiitu oOmiee perienue

N —

-1 5
X = 2 -3 |x
0 3 2

AK3AMEHAIIMOHHBIM BUJIET Ne 12.

1. JIunelHblE HEOAHOPOJAHBIE YPAaBHEHUS N-TO MOpAJKA C  IOCTOSHHBIMU
ko uumentamu. [Ipunuun cyneprnosumu. Ciydail KBa3UIOJIMHOMA.

2. Teopema 00 OIlIEHKE MATPpUYHOHN SKCHOHEHTHL. OIICHUTE HOPMY MaTPHIIBI || e

€Clin
1 2 3
A=]-2 1 2
0O 0 -2

3. Ilpu xakux 3Ha4EHHUSAX [TAPAMETPOB CIIEAYyIOIas CCTeMa HUMEeT epPUoInYecKue
pellIeHus:

!

x'=x+ y+acost,
y'=-2x—y—acost+ bsint.

AK3AMEHAIIMOHHBIM BUJIET Ne 13.

1.  Hopmbl BeKTOpOB M Marpull (OCHOBHBIE OIpPEAEICHUS). OKBUBAJICHTHOCTD
BEKTOPHBIX HOPM B KOHEYHOMEPHOM IPOCTPAHCTBE.

2. Jluneiinsle naud¢epeHnnanbHble YpPaBHEHHS N-TO TOPAAKAa C IOCTOSHHBIMH
koopduuuentamu. Juddepennuansapie  onepaTopsl  (ompeAeneHHs W anreOpandeckue
omneparyn). OHO3HAYHAs pa3pemnMocTb 3anaun Komm.

3. Haiitu oOmiee perieHne cucTeMbl

-1 1 -1
x=12 0 -2
3 3 -5
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SK3AMEHAIIMOHHBIM BUJIET Ne 14.

1. Ckanspuble aupdepeHunanbHble ypaBHEHUs TepBoro mopsiaka. CyliecTBOBaHUE U
€MHCTBEHHOCTb penieHus 3ana4u Komm.
2. PemieHune JMHEHHBIX CUCTEM C IIOMOILIBIO MaTPUYHOW DSKCIOHEHTHL. Teopema
CYILECTBOBAHMS U €JUHCTBEHHOCTH pelIeHMs 3a1a4u Komm 11 TMHEHHBIX CUCTEM.
3. Haiitu of1ee pemeHne CuCTEMBI

X'=x—y+t+],

!

y = x+y+t2.

SK3AMEHAIIMOHHBIM BUJIET Ne 15.

1. OnmHOpOAHBIE CHCTEMBI TMHEHHBIX AU(PEPEHIINATHHBIX YPABHEHUI C TOCTOSTHHBIMU
kodpdunmentamu. IIpoctpanctBo  pemenuit. OOmee pernieHue  JTUHEHHOMN
OIHOpOAHON cucteMbl. llepexon k IeHCTBUTENbHOMY 0a3Wcy B IPOCTPAHCTBE

peLIeHHUIA.
2. MarpuyHas SKCIIOHEHTA U ee cBoiicTBa. Beranciute € " , €CTIN
2 -1 0 O
0 2 -1 0
o0 2 -1
0 0 0 2

3. Haiitu oOmiee perienue
" 4x% +3
+ .

VY=

DK3AMEHAIIMOHHBIM BUJIET Ne 16.

1. OOmee pemieHne JWHEWHONW HEOJAHOPOJHON CHUCTEMBbl. MeTon Bapuanuu
MPOU3BOJIBHBIX TOCTOSIHHBIX.

2. WurerpupoBaHWe JIMHEHHBIX  CKAISPHBIX  ypaBHEHUH  MEPBOr0  MOpPSJKa.
[lepronnyeckue penieHns JIMHEHHBIX CKATSAPHBIX TU(HEpeHIHATbHBIX YPAaBHEHUH.

3. IIpu xakux a u b X0Ts1 ObI OJTHO HEHYJIEBOE PEIICHHUE YPaBHEHUS

y'+ay'+by=0

CTpEMHTCS K HyJIr0 ipu X —» +00.

AK3AMEHAIIMOHHBIM BUJIET Ne 17.
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1. Cranspusie nuddepeHimanbupie ypaBHeHUs nepBoro nopsaka. CyliecTBOBaHHE U
€IMHCTBEHHOCTb pelleHns 3anauu Kommu.

2. laiite onpenenenne GpyHIAMEHTAILHON MATPUIILI JMHERHON CUCTEMBI M HAWIUTE €€
JUISL CIIENYIOLIEH CUCTEMBI:

1 -1
X
2 -1

3. Haiitu ob1iee penieHne ypaBHEHHs

Y =2xy+ xe* cos(2x)

u peutenue ¢ Hadanbbvu ycrosusimu V(0) = 0.

SK3AMEHAIIMOHHBIM BUJIET Ne 18.

1. Teopems! JIsmynoBa u ®@noke. OOmiee penieHne TMHEHHOW OJXHOPOTHON CHCTEMBI C
nepuon4eckuMu koddduuuenramu.

2. IlpuBenute ¢opmyny Octporpanckoro-JIuyBumis u, 3Hasg, 4YTO YpaBHEHHE

" 1 ' 1
y + -V - —2_)/ =0 wumeer peleHne yl (.Xf) = X HalauTe BTOpPOE pelIeHUE
X X

YpaBHEHHUS, TUHEWHO HE3aBUCUMOE C IaHHBIM.
3. Ilpu xakux a ypaBHEHUE
y" + ay =sin(2x)

HMEET XOTs ObI OJIHO IIEPHUOJNYICCKOC PCUICHUC.

AK3AMEHAIIMOHHBIM BUJIET Ne 19.

1. ®dynpaMmeHTanbHas MaTpULlA JIMHEHHOM cuUcCTeMbl. PellieHne HEOIHOPOAHBIX CHUCTEM
NMHEHHBIX  1U((EPEHIMATBHBIX yPABHEHUH METOIOM BAPHALMH MPOU3BOJIBHON
nocrosunoi. [lycrte K (¢,7) — marpunant nuneiinoi cucremsr X = A(f)x , Haiitn

ORAET) s enes A(t) m K(2,7)

2. Chopmynupyiite TeopeMy 00 OIEHKE MATPUYHOW SKCIIOHEHTHI M OICHUTE HOPMY

MAaTpPUIIBI || eAt , €CII1
I -1 1
A=1 1 -1
2 -1 0

3. Tlpu KaKkux a u b XOTst Ol OJJHO HEHYJIEBOE PEIIECHUE YPABHEHUS
yY'+ay'+by=0
CTpeMUTCs K HyIo mpu X —» +00.,
3K3AMEHAHHOHHBH71 BUJIET Ne 20.
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1. Onpenenutens BpoHckoro u ero cBoiicta. JInHeiiHas 3aBUCUMOCTb U HE3aBUCUMOCTh
GyHKIHA.

2. JluHeliHble ypaBHEHUS NIEPBOIO NOPSAIKA.

3. HpI/I KaKHX 3HAYCHUAX IMMapaMCTPOB 3a/lada HUMCCT IICPUOANICCKUC PCIICHUA

x'=—x-2y—2acost,
y'=x+ y+ b(sint — cost).

SK3AMEHAIIMOHHBIM BUJIET Ne 21.

1. ®opmyna Octporpanckoro-JInysuiis.

2. OmHOPOIHBIC CHCTEMBI JIMHEWHBIX NU(QepeHIInaNbHBIX YPaBHEHUH C MMOCTOSTHHBIMU
koa(urmeHTamu.

3. Haiitu ob1iee penieHne ypaBHSHHs
(x> =1)y"+4xy' + 2y =6x,
X +x+1

€CJIM U3BECTHO €TO PCHICHHUEC: ), = ]
X+

SK3AMEHAIIMOHHBIM BUJIET Ne 22.
1. ®ynknuu JIsmyHoBa. Teopema 00 yCTOHYHUBOCTH.
Hcnonw3ys, BTopoi MeTon JIAmyHoBa, UCCIen0BaTh HA yCTOMYUBOCTh CUCTEMY

x'=-3x-2y
b
y'=2x-3y
2. Merox manoro mapamerpa. OOImias cxema MPUMEHEHHsI MeTo/Ia W mpuMepbl. Halitu
JIBa WICHA Pa3JIOKEHUS

y'=exp(y—x)+uy, y(0)=—pn.

3. [Toctpouts pynkuto ['puHa KpaeBoit 3a1aun

Y'+y' = f(x), y(0)=y(1)=0.

SK3AMEHAIIMOHHBIM BUJIET Ne 23.
1.Teopema JIsimyHOBa 00 YCTOMYHUBOCTH I10 TIEPBOMY MTPUOIHKECHHIO.
HccenenoBaTts Ha yCTOMYMBOCTD HYJIEBOE PELICHUE CUCTEMBI:
X'= (1-|-x—2y)_1 -1

y'=cosx—e> ¥V

2. MaTtpu1iia MOHOJPOMUH, MYJIbTUILTUKAaTOpbl. HaliTu MaTpuily MOHOIpOMUU U
MYJIbTUTUTHKATOPBI JUISI CUCTEMBI

) sin’¢ 0
X = X.
0 1+ cos2t
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2.

. OnpenenuTth NpU KaKuX aub yCTOWYUBBI PEIICHUs] ypaBHEHUS

m

Y +3y"+ay"+by +4y=0.

BK3AMEHAIIMOHHBIM BUJIET Ne 24.

. Bropoii meTon JIsmynoa. Teopema JIsamyHoBa 06 acCHMITOTUYECKON YCTOWYHUBOCTH.

Hcnone3ys Bropoit Metof JIAmyHoBa, HCCIEN0BaTh HA YCTOMYMBOCTH CUCTEMY
x'=—4x-y
y'=2x-y

Da30BBIN MOPTPET JTUHEHHON CHUCTEMBI Ha MIOCKOCTH. [locTpouTs (ha3oBbIil MOPTPET

(3 2
CUCTCMbI X = X.
4 -3

3.

Hatitu ABa YJICHA PA3JIOKCHUA 27'E-HepI/IOIH/I‘ICCKOFO PCUICHHUA YPABHCHUS

V' +3y+y° =2ucost.

DK3AMEHAIIMOHHBIM BUJIET Ne 25.

. Teopema JIsimyHoBa 00 yCTOWYMBOCTH T10 MIEpBOMY IpuOIImkeHuo. Mccnenoars Ha

. x'=2.5xe" =3y +sinx’
YCTOIUMBOCTB HYJIEBOE PEIICHUE CHCTEMBI: .
—y

p'=2x+ye” " —ytcosx

, [a 2
X = X
4 -a
Kakwue (hazoBbie TOPTPETHI MOXKET UMETh CHCTEMA U1 pa3IAYHBIX

3HA4YEHUH a.

. Iloctpouts pynkuuto Yeraesa u g0ka3aTh HEYCTOUYUBOCTD

X= 2x-y
y= 3x-2y

BK3AMEHAIIMOHHBIM BUJIET Ne 26.

. YCTOMYMBOCTh pEIICHUH CHUCTEM JUHEHHBIX U EepeHINATBHBIX YPaBHEHUH C

NOCTOSHHBIMU KO3 duuuentamu. Mcmons3ys, BTOpoil wmeron JlsmyHoBa,
x'=-2x-3y
y=x-y

Heonnoponnsie kpaeBbie 3agaun. @ynkuus ['puna. Halitu permienue ypaBHeHUs

Y'+y=0(x-0.5), y(0)=y(1)=0.

b

HCCJICIOBATh HA YCTOﬁqHBOCTB CUCTEMY {

Haiitu Tpu 4iieHa pa3noxeHust
Y +4xy” =0, y(0)=4,y'(0)=0.
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SK3AMEHAIIMOHHBIM BUJIET Ne 27.
. JIuneliHble ByMepHBbIE aBTOHOMHBIE cucTeMbl. PazoBas miuockocTs. Knaccupukanus

b 1

(1 b
0co0BIX TOuek. Kakue (baSOBBIe IIOPTPETHI MOKECT UMCTh CUCTEMA X = ( jx

JUI Pa3JIMYHbIX 3HAUYEHUH b.
. @ynkuuu Jlsnynosa. Teopemsr JIssmynoBa 00 ycroitunBocTH. Mcnomnb3ysi, Bropoit
meto[ JIdmyHoBa, nccineroBaTh Ha yCTOMYMBOCTD CUCTEMY

xX'==2x—-y
y'=x=2y
. Haiitu co6cTBeHHBIE (QYHKIMU U COOCTBEHHbIE 3HAYCHUS

(xy’)’+z§=o, y(1)=0,y(2)=0.

DK3AMEHAITMOHHbBIN BUJIET Ne 28.

. Heognoponnsie kpaesbie 3amaun. @ynknus ['puna. Halitu pyskmuio ['punra kpaeBoit
3a7a4u

i+4u= f(x), u(0)=u(1)=0.

. TpaexkTopuu B OKpPECTHOCTH TOYKH MOKOsl. Tumbl Touek mokos. Omnpeaenuts npu
KaKMX 3HAYEHUSX  [apaMeTpa aHYyJIeBOE  pELIeHUs CHCTeMbl  HerpyoOoe

, a 2
x' = X.
2a 1

. Ilpu kakux 3Ha4EHUSAX a YCTONYMBO HYJIEBOE PEIIEHNUE CUCTEMBbI
X= sin(ax+ y)+y

y= x+ay+l-cos(x+ay)

SK3AMEHAITMOHHBIN BUJIET Ne 29.
. Meton mainoro napametpa. O61as cxema NpuMEeHEeHHsI MeTo/1a U ipuMepsl. Haittu
TPU WICHA Pa3I0KEeHUS

xy' = +1Iny, y(1) =1.

. Iloctpoenne ¢yukuu JlsmyHoBa miisi JuUHEHHBIX cucteM. llocTpouTth (yHKIHIO
xX= -3x-y

y= 2x-y

. Haiitu cobcTBeHHBIE PYHKIIMU U COOCTBEHHbIE 3HAUECHUS

(') + ﬂ% =0, y'(1)=0,y'(2) =0.

.HSIHYHOBa JJIA CUCTEMBI {
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OK3AMEHAILIMOHHBIN BUJIET Ne 30.
VYcroitunBocTh. OnipeneneHus, reOMETPUYECKUH CMBICT TOHSTHS YCTOMYHMBOCTH.
Ucxons u3 ompezenenus, 10Ka3aTb HEYCTOMYMBOCTH HYJIEBOTO PEIICHUS] CHUCTEMBI

I -2
2 1

Teopema JlamynoBa 00 ycTOHUMBOCTH 1O mepBoMy mnpuOmmkeHuroo. Ilpu kakux a
YCTOMUYMBO HYJIEBOE COCTOSIHUE PAaBHOBECHUS

!

-1 -1 ax; sin 2¢

x+ 2 at 2.2
3 2 (a” —4)e"x; x5
Haiitu Tpu wiieHa pa3noxxeHus

xy' = w® +Iny, y(1) =1.

!

DK3AMEHAIIMOHHBIN BUJIET Ne 31.
. JluneiiHbIe TByMEpHbIE aBTOHOMHEIE cucTeMbl. Da3oBas TIOCKOCTh. Kiaccudukarnms

0COOBIX TOYEK. [TocTpouth dazoBbIi opTpeT CHUCTEMBI
X'=2x—-y
y'=3x-y

. YcroitunBocTh. OnpeneneHus, TE€OMETPUYECKUN CMBICT TOHSITHS YCTOMYMBOCTH.
Ucxons u3 omnpenenenusi, 10oKa3aTh HEYCTOMYMBOCTH HYJIEBOTO PEILIEHUS] CUCTEMBbI

(3 =2
X = X.
4 -1

. Haiitn ABa YJICHA PA3JIOKCHUA 27'E-HepI/IOIH/I‘ICCKOFO PCUICHHUA

V" +3y+ y* =2usint.

DK3AMEHAITMOHHbBIN BUJIET Ne 32.
. Teopema JIsmmyHOBa 00 ycTOHYMBOCTH 1O NepBOMY Npubmmkenuto. Mcenenosars Ha

x'=2.5xe" —3y+sinx’

—? :
y {y'=2x+yey/2—y4cosx
YCTOMYHUBOCTDb HYJICBOC PCHICHUC CUCTCMBI:

. Teopema JIsmyHOBa 00 yCTOWYMBOCTH IO NIepBOMY Iipubimxkenuto. [lpu kakuxa
YCTOMUMBO HYJIEBOE COCTOSIHUE PAaBHOBECHUS

!

-1 -1 ax; sin 2t
X =

X+ ) 5
3 2 (a” —4)(at+1)x;
. Haiitu MeToomM mMaiioro rnapamerpa IBa-Tpy 4ICHA Pa3I0KECHUS

x=utx —x°, x(1)=1+ .
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SK3AMEHAIIMOHHBII BUJIET Ne 33.

. Heognoponansie kpaessie 3amaun. @ynknus ['puna. Halitu pyskmuio ['punra kpaeBoit
3a7a4u

i+2u—3u=f(x), u(0)=u(l)=0.

. Kpurepuit Payca - I'ypBuna. HaiiTu 3HaueHuss a, b npu KOTOpPHIX YCTONYMBO
peuieHne ypaBHEeHuUs

yV +ay1V +2y

"

+by"+2y" +y=0.
. [Moctpouts pyHkuo JIAnyHOBA U 10Ka3aTh YCTOWYMBOCTD CHCTEMBI

X= —4x-y
y= x-2y

BK3AMEHAIIMOHHEBIM BUJIET Ne 34.
JluHeliHble IByMEepHbIE aBTOHOMHBIE cucTeMbl. Pa3oBas miockocts. Knaccudpukanus

(1 =2
0co0bIX Touek. Kakne (baSOBBIe IIOPTPEThI MOXKET UMCTh CUCTEMA X = ( 2 JX
a —zd

JUTSL Pa3JTUYHBIX 3HAYCHUH d.
[Toctpoenue ¢ynkiuu JlsmyHoBa s JTUHEHHBIX CHUCTEM Ha MpPUMEpE CUCTEMbI

. (4 3
x'= X.
2 1
[Ipu xakux a, b yCTOMYNUBO HYJIEBOE PEIICHUE CUCTEMBI
¥= (2+a)x—y+x’sin2t
3 (b+2)t

V= Sx-2y+ye

BK3AMEHAIIMOHHBIM BUJIET Ne 35.

. JIuneitnsle uddepeHraIbHble YPaBHEHUS C IEPUOANYECKUMHU K03 duimenramu.
Marpuiia MOHOAPOMUH, MYJIbTUIIIIUKATOPBL. HaliTh MaTpuily MOHOOPOMHUHU U
MYJIBTUIUITMKATOPBI IS CUCTEMBI

) —sin’ ¢ 0
X = X.
0 —1+cos?2t

. Jloxa3arsp, 4TO YCTOMYMBOCTb HYJIEBOI'O PELICHUS JIMHEHHOW CUCTEMBI BIICYET
YCTOMUMBOCTB JIIOOOTO €€ peIeHHs.
. Haueptuth (pa3oBble TpaeKTOPUHU U HHTETPATbHBIC KPUBBIC YPABHEHUS

V' =y(y-D(y+1)%

SK3AMEHAIIMOHHBIM BUJIET Ne 36.
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. Teopema JlsmyHoBa 06 ycToiiunBOCTH 1O IepBOMY HpubImkeHuto. [Ipu kakuxa

YCTOMYMBO HYJIEBOE COCTOSIHUE PAaBHOBECHS

. (-1 -1 ax; sin 2t
x'= x+| o, I
1 -1 (a”—4)e “x;

Jlokazarb, 4YTO aCHMIITOTHYECKas YCTOWYMBOCTb HYJIEBOIO pPEUICHUS JIMHEWHOU
CHCTEMBI BJI€UET aCUMITOTHUYECKYIO YCTOHUNBOCTD JIIOOOTO €€ peIleHHsl.

. JlokasaTh, HEYCTOHYMBOCTb peleHust X = COSZ, V = 2SIN¢ cucreMsl

x=  In(x+2sin*(/2))-y/2

V= (4—x2)cost—2xsin2t—cos?’t'

SK3AMEHAIIMOHHBIM BUJIET Ne 37.

. Marpuna MoHOAPOMUH, MYJIbTUIUTUKATOPBL. HaliTi MaTpuily MOHOIpOMUM U

MYJBbTHIUIMKATOPBI AJI CUCTCMBI

) sin’¢ 0
X = X.
0 1+ cos2t

Bropoii meton JIsmyHOBa, TeopemMa 00 aCHMIITOTHYECKON YCTOMYHNBOCTH.
HccenenoBaTh Ha yCTOMYUBOCTD HYJIEBOE PEILICHUE CUCTEMBL:

{x’= sin(—2x + )

y'=2-3/8—6x+3y

. Ucxons u3 ONpCaACIICHUA YCTOP’IIIHBOCTPI JOKa3aTb YCTOﬁqHBOCTB pCI_HCHI/Iﬁ CHCTCMBbI

X= -2x-y
y= x-2y

SK3AMEHAIIMOHHBIM BUJIET Ne 38.

. Heomnoponansie kpaeBbie 3amaun. @yukius ['puna. Haiitu pynkmuio ['puna kpaeBoi

3aJa4u
i +1 = £(x), u(0)+u(0) = (1) =0

YacroTHbli kputepuit Muxaitnosa. [Ipu kakuxa u b HyJIeBoe pelIeHHE YpaBHEHUS
ACHUMITOTUYECKH YCTOMYHUBO

v 429"+ 4y" + ay’ + by =0.
HaiiTu 1Ba wieHa pasiioxkeHUs 2n-epUOJUUECKOTr0 PEICHUS

V" +y? =1+ usint.

DK3AMEHAIIMOHHBIM BUJIET Ne 39.

. Teopema JlsamyHoBa 00 ycTOHUMBOCTH 1O IEpBOMY NpuoImkeHuto. Mceciaenosats Ha

YCTOWYHMBOCTB HYJIEBOE PEILIEHUE CUCTEMBI:
x'=t1g(-2x+y)
y'=1-31-x+y
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. YcroliunuBocTh. OrmpenencHus, TeOMETPUYECKHI CMBICH TOHATUS YCTOMYHMBOCTH.
Hcxons u3 onpeznesieHust yCTONYMBOCTH J0Ka3aTh YCTOMYMBOCTB HYJIEBOI'O PELICHUS
CHUCTEMBI

1 ) X.
. Ha‘lepTI/ITB TPAaCKTOPHUH U UCCIICOOBATDH 0CO0BIE TOYKHU

X= 2x+y2—1

X =

y= 6x—y2+1'

DK3AMEHAITMOHHbBIN BUJIET Ne 40.
. Heognopoxansie kpaessie 3apaun. Oynknus ['puHa. Haiiti coOcTBeHHBIE QYHKIIMH U
cOoOCTBEHHBIC 3HAUCHHUS JJI KPAeBOM 3a1aun

Yy'+ay=0, y(0)+y(0)=0, y'D+y1)=0.

. TpaexkTopuu B OKPECTHOCTH TOUYKHM IMOKOsA. TwUmbl Todyek MOKos. Da30oBbI MOPTPET
JUHEHWHONW CHUCTeMBl Ha IIocKocTu. llpu kakuxa, b (a3oBBIM TOPTPETOM

o (2a 3
CHUCTEMBI X = X, sBisercs Gokyc?

b b+1

. Ilpu xakux a u b HyneBoe pelieHrne ypaBHEHUS! aCUMITOTHYECKH YCTOWYUBO

vV 4 2y"+4y" +ay'+ by =0.

m

AK3AMEHAIIMOHHBIN BUJIET Ne 41.
@Oynkimu JIsnyHoa. Teopems! JIssmyHOBa 00 aCUMIITOTHYECKON yCTOWYMBOCTH.
Jloka3aTp, yCTOMYMBOCTb HYJIEBOI'O PEIIEHUSI CUCTEMBI

X = sin(—x+2y)+ y2 cost
y= 1+cosycost—exp(2x+y)—cost'

. Haiitu nBa uneHa pasyioxeHus T-IepUOIUYECKOTO PEILICHUS
y"+siny = ysin2t.
HauepTuTh TpaekTOpHH U HCCIEI0BATE 0COOBIE TOUKU

Xx= 2x+ y2 -1

. 2 ’

y= 6x—y +1

DK3AMEHAIIMOHHbBIN BUJIET Ne 42.
. ®ynknuu Jlsmyrosa. Teopemsl JIsamyHOBa 00 aCHMITOTHYECKONW YCTOMYHUBOCTH.
HccenenoBaTh Ha yCTOMYUBOCTD HYJIEBOE PEILICHUE CUCTEMBI:

X=(1+x-2y) -1
2x—y

b

y'=cosx—e
. JIluneiinsle nuddepeHnnaIbHple ypaBHEHNU C MEePHOAMYECKUME K03 dunmenramu.

Matpuiia MOHOAPOMHH, MYJbTUIIMKATOpPhl. HallTh MaTpuily MOHOAPOMHUH H
MYJIbTUTUTHKATOPBI CUCTEMBI
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x' 2sin’t 0 [ x

Y L =1y
3. Jlokasarb yCTOMYMBOCTH peuieHus X = —f 2, Yy =1 cucremsl
X = yZ—ZW—Zy—x

y= 2x+22 +exp(2t-2y)

DK3AMEHAIIMOHHBIM BUJIET Ne 43.
1. Heomgnopoansie kpaeBble 3aaa4un. @ynkuus ['puna. [Tocrpouts Gpynkuuto ['puna
KpaeBou 3a1auu

(o) === (), y1)=0.y'(2)=0.
2. Tloctpoenue ¢yHkuuu JlamyHoBa ansi JUMHEHHBIX cucTteM. llocTpouTs (yHKIHIO
-5 -2
5 1

3. Haiitu nBa 4ieHa pa3ioKeHus B Psij 1o [

V' =y =(y+1) - w?, y(0)=0.5,5'(0)=-1.

.HS'IHYHOBa JJIA CUCTEMBI x' =

Onucanue npoueaypbl BbICTABJEHUS OLleHKH

B 3aBucumMocTy OT ypoBHSI CPOPMUPOBAHHOCTH KaKJIOM KOMIIETEHLUH IO OKOHYAHHUH
OCBOEHHUSl AMCLUMIUIMHBI CTYJEHTY BBICTABISAETCS  OLEHKA. [ NUCHUIUIMH, W3yYaeMbIX B
TEYEHUE HECKOJBKUX CEMECTPOB, OLEHKA MOJYKET BBICTABIATHCS HE TOJIBKO IO OKOHYAHWUU €€
OCBOEHHUS, HO M B IPOMEXKYTOUHBIX cCeMecTpax. Buj OLEeHKH («OTIUYHO», «XOPOILIOY,
«YIOBIIETBOPUTEIBHO», «HEYIOBICTBOPUTEIBHO», «3aUT€HO», «HE3aUTCHO») OMpeeseTcs
paboueli mporpaMMoOil TUCHUIUIMHBI B COOTBETCTBUM C yUEOHBIM IIAHOM.

OneHka «OTIMYHO» BBICTABISAETCA CTYJIEHTY, y KOTOPOTrO Kaxaass KOMIIETCHIIUS
(TTOJTHOCTBIO MIJIM YacTHYHO (hopMupyemas JaHHOH TUCIMIIMHON) cOPMHpPOBaHA Ha BHICOKOM
YPOBHE.

OneHka «XOpoLIO» BBICTABISIETCA CTYIAEHTY, y KOTOPOro KaxJaas KOMIIETEHLUs
(TOTHOCTHIO WM YacTUYHO (popMHpyeMast JaHHOM AUCHUIIITNHON) chOpMUPOBAaHA HE HUXKE, UEM
Ha MPOJABUHYTOM YPOBHE.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, Y KOTOpPOTO Kaxjas
KOMITETEHIHS (ITOJTHOCTBIO MM YaCTUYHO (OopMHpYyeMasi JaHHOW TUCHUIUITMHON) chopMUpOBaHa
HE HUXE, YeM Ha IOPOrOBOM YPOBHE.

OrneHka «HEyIOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, Y KOTOPOTo XOTsd OBl OAHA
KOMIETEeHIHS (TIOJTHOCTHIO WM YaCTUYHO (hopMUpyeMasi TaHHOW NHUCIHUIUIMHON) copMUpOoBaHa
HUKE, YEM Ha IOPOTOBOM YPOBHE.

OuneHka «3ayeT» BBICTABISETCS CTYACHTY, Yy KOTOPOro Kaxkaas KOMIIETEHIUs
(TTOJTHOCTBIO WIIM YaCTUYHO (OopMHUpYyeMasi JaHHOW TUCHMIUIMHON) chOpMHUpPOBaHA HE HIDKE, YEM
Ha IOPOrOBOM YPOBHE.

OrneHka «HE3auTEHO» BBICTABIISETCS CTYIEHTY, Yy KOTOPOro XOTs Obl OJJHA KOMIIETEHIIUS
(OTHOCTHIO WJIM YAaCTHYHO (hopMUpyeMas NaHHOM AMCUMILIUHON) chopMHpOBaHA HUXKE, YEM
Ha MIOPOrOBOM YpOBHE.
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IMpuioxenne Ne2 k padoveil mporpaMme I CHUIIIAHbI
“InddepennnanbHbie ypapHeHusi. OnepanuoHHbIe
ucuucjeHus. Pa3HocTHbIe ypaBHeHUus”

MeTonnquKne YKazaHud QJI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIUHBI

OcHoBHO# (opMO¥t H3I0KEHHs YydeOHOro MaTtepuana mo aucuuiuinae «JIuddepeHimansabie u
WHTETpAIbHBIC YPABHEHUS» SBISIOTCS JIEKITUK. JTO CBA32HO C TEM, YTO B OCHOBE YUCICHHBIX METOJIOB
JICKUT CEPhE3HbI MaTeMATHUYCCKHI ammapar, TpeOyromuii aetansHoro pasbopa. Ilo BceM Temam
NpPeyCMOTPEHBI TPAKTHUCCKHE 3aHATHS, HA KOTOPBIX CTYACHTHI OTPAa0ATHIBAIOT HABBIKHA DEIICHUS
NPaKTUIECKUX 3a/1a4.

DK3aMeH MPUHUMACTCS M0 SK3aMEHAIIMOHHBIM OUIeTaM, Kbl M3 KOTOPBIX BKITIOYACT B ceOs
Tpu Bompoca. Ha UTOTOBYIO OIIEHKY TaKKe BIHSIOT PE3yJIbTaThl BHITIOJTHEHHUS! KOHTPOJIBHBIX paboT Nel-3.
Ha camocrosTenbHyI0 MOJATOTOBKY K SK3aMEHY BBIACTSACTCA3 JHS, BO BpPEMs TOATOTOBKH K JK3aMEHY
NpeyCMOTpEHa TPYIIOBast KOHCYIIbTAITHSL.

OCBOUTH BOMPOCHI, HM3JIaracMble B MPOIECCE H3yUYCHHs AUCHHUILIHHBI «J{uddepeHnnansapie
YPaBHCHUS W OMEPAlMOHHOE HCYUCICHHE. Pa3HOCTHBIC YpaBHEHHS» CaMOCTOSTEIBHO CTYACHTY
3aTPYAHUTEIBHO. JTO CBSA3aHO CO CIIOKHOCTHIO M3y9aeMOro Marepuana ¥ OONBIINM 00BEMOM Kypca.
ITosToMy mOCeIeHne BCEX ayAUTOPHBIX 3aHATHIA SBISETCSA COBEPIICHHO HEOOX0MUMBIM. be3 yrmopHbIX u
PETYIAPHBIX 3aHATHA B TEUCHHE CEMECTpa CIaTh 3a4eT U OK3aMEH M0 MUTOTaM W3yUYCHHS JUCIUILTHHBI
CTYAICHTY TIPAaKTHYECKH HEBO3MOXKHO.

YyeOHo-MeToaHUECKOE 00ecreyeHnue
CaMOCTOSITe/IbHOI Pa0dOThI CTYICHTOB 10 JUCIUIJINHE

Jl1st caMoCTOSTENbHOM PabOThl 0COOSHHO PEKOMEHIYETCS MCTIONB30BaTh YUCOHYIO TUTEPaATypY:

1. B.K. Pomanko. Kypc auddepeHunanbHpix ypaBHEHUN U BapUallMOHHOTO HCYHCICHUS. 2-€
u3l. — M.: Jlaboparopust bazossix 3nanuii, 2001.

2. A.H. Tuxonos, A.b. BacunseBa, A.I'. CeemaukoB. /uddepennuanpasie ypaBHeHUS. 4-€ U3,
— M.: DU3MATIJIUT, 2005. 256 c.

Taxxe ans mombopa ydeOHOI IHUTEpaTypbl PEKOMEHAYETCsl UCTIOIh30BaTh MUPOKUN CIIEKTP MHTEPHET-
pecypcoB:

1. MexnyHapoaHblii  Hay4dyHo-oOpa3oBaTeibHbIli caiit EqWorld. Caiir EqWorld coaepxur
o0mupHyI0 HH(POpMAIMIO O PAa3MUYHBIX KilaccaXx OOBIKHOBEHHBIX Au((depeHIHaIbHbIX YypaBHEHUI
(OY), nuddepeHuManbHBIX YpaBHEHHH C 4YacTHBIMH mnpou3BoaHbIMU (YpUIl), wuHTEerpanbHBIX
ypaBHEeHUH, (QYHKIIMOHAJIBHBIX YpaBHEHHH M JPYyrUX MaTeMaTH4ecKuX ypaBHeHWi. Ocoboe BHUMaHWE
YAENEHO YPaBHCHUSM MaTEeMaTHYCCKOW (PU3UKM U MEXaHHWKH. [[puBeseHBI TaOIMIIBI TOYHBIX PEIICHUM
OTMCAaHbl METOJBl pellcHHs YPaBHEHUH, €CThb MHTEPECHBIC CTaTbU, JAHBI CCHUIKM HA MaTeMaTH4ecKue
MPOrpaMMBbl, YKa3aHbl aJipeca HAyYHBIX CAWTOB, M3/IATENIbCTB, JKYPHAIOB U 1p. ViMeeTcss TuHaAMIYeCcKuit
paszmen EqArchive, KOTOpBIM 1aeT BO3MOXXHOCTh aBTOpaM OTEPAaTUBHO IMyOIMKOBATH CBOM YPAaBHECHHSI W
UX TOYHBIC pEIIeHHs, TEpBble HWHTErpalibl M npeoOpazoBanus. CoaepkUT y4yeOHYIO (QH3HMKO-
MaTeMaTHYeCKyI0 OHOJIMOTEKY, B KOTOPYIO aBTOPBI MOTYT JIOOaBJISTh CBOM KHWUTH W JMCCEPTAIMH, a
takke GopyM s BompocoB W Auckyccuil. EqWorld paboraeT Ha pycCKOM M aHLJIMHCKOM SI3bIKaxX
(rmaBHas cTp. caiiTa mepeBelieHa TakKe Ha HEMEIKHH, (paHIy3CKHN, UTaIbsIHCKUN M UCTIAHCKUH SI3BIKN)
W TpeJHa3Ha4deH AJsl MIMPOKOTo Kpyra YYeHBIX, NpernojaBaTelieii By30B, HHXCHEPOB, ACIHPAHTOB U
CTY/ZICHTOB B Pa3iIM4YHBIX OOJIACTSIX MAaTEMAaTHUKH, MEXaHUKH, (DUIUKU, XUMUH, OHOJIOTUN U WHKCHEPHBIX
HayK. Bce pecypcsl caiita ABISIFOTCS O€CIUIATHBIMHE JAJIS €70 TI0JIb30BaTeeH.

EqWorld comepxut oxono 2000 BeO-cTpaHui (KHUTH OMONMHMOTEKHM HE YYUTHIBAIOTCS), €r0 MOCEHIAI0T
monu w3 200 cTpaH Mupa, CpemHss IMocemaeMocTh caira mpesbimaetT 3000 demoBek B CyTKH.Anpeca
caiita B lateprere: http://eqworld.ipmnet.ru/indexr.htm (pyc.), http://eqworld.ipmnet.ru (anrm.).

2. DJIeKTPOHHO-0M0JIMOTEYHAsI cHcTeMa «YHHMBepcuTeTcKasi Oudiauorexka online» (www.urait.ru) -
JJIEKTPOHHAsT OMOIMOTEeKa, oOecmeduBaromas IOCTYll K Haumbojee BOCTpeOOBAaHHBIM MaTepHaiaM-
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NEPBOMCTOYHHUKAM, Y4E€OHOM, Hay4dHOM U XYJOXKECTBCHHOM JMTEpaType BeAyIUX H3AATEIIbLCTB
(*perucTpanus B 2JICKTPOHHON OMOIMOTEKE — TOJNBKO B CeTH YHHUBepcuTeTa. Ilocie peructpamun padora
C CHCTEMOU BO3MOJXKHA C JIFO00M TOYKH J0oCTyma B Internet.).

3. Undopmanmonnas cucrema "EauHoe oOKHO [goctynma K o00pa3oBaTeJbHBIM pecypcam'
(http://window.edu.ru/library).

Ilenpro co3zmanms wHGOPMAITMOHHONW cUcTeMBbl "EjqmHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam’
(UC "Epunoe oxHO ") sBisieTcssi oOecredeHHe CBOOOJHOrO JOCTYNAa K WHTETPAILHOMY KaTaiory
00pazoBaTeNbHBIX HHTEPHET-PECYPCOB M K DJIEKTPOHHOW OMOIMOTEKE y4eOHO-METOAMIECCKUX
MaTepHaJIOB TSI 00IIIeTo U MPodecCHOHaIBLHOTO 00pa3oBaHUS.

Wndopmannonnas cucrema "EnuHoe okHO AocTyna K o0pa3oBaTeldbHBIM pecypcaM’ co3aaHa Mo 3aKasy
OenepanpHoro areHTcTBa 1O obOpasoBanuio B 2005-2008 rr. T'omoBHOW pa3pabOT4MK MpoeKkTa -
®denepanbHOE rocyJ1apCTBEHHOE ABTOHOMHOE yupexaeHue T'ocynapcTBeHHbII Hay4HO-
UCCIIEIOBATENbCKAH WHCTUTYT MH(OPMAIMOHHBIX TEXHOJOTHHA M TenekommyHukanuii (PI'AY I'HUU
UTT "Undopmuka") www.informika.ru.

NC "Egunoe okHO" oO0BemMHSET B €IWHOE MHGOPMAIMOHHOE IMPOCTPAHCTBO DIICKTPOHHBIC PECYPCHI
CBOOOJTHOTO JOCTYTA JIS BCEX YPOBHEH 00pa3oBanus B Poccun. Pa3aensl 310l CUCTEMBI:

- JJieKTpOHHas OuWOJAMOTeKa — SBISIETCS KpPYNHEWIIMM B pOCCHIICKOM cermeHte IMHrepHera
XPaHWINILEM IIOJIHOTEKCTOBBIX BEPCHH y4eOHBIX, y4eOHO-METOAMYECKMX M HAy4yHbIX MaTEpHaJIOB C
OTKPBITEIM JTOCTyIIoM. bubnuoreka coxepkut 6omee 30 000 marepuanoB, MCTOYHHKAMH KOTOPBIX
SIBIISIIOTCSL OOJIiee TPEXCOT POCCHUCKUX BY30B M APYTHX 00pa30BaTENbHBIX M HAYYHBIX YUPEKACHUM.
OcHOBY HamojHEeHUS OWUOTMOTEKHM COCTABISIIOT 3JIEKTPOHHBIE BEPCHH  Y4eOHO-METOAMYECKHUX
MaTepHuajoB, IOATOTOBJICHHbIE B BY3aX, [POLICAIINE pPELEH3UPOBAaHUE M PEKOMEHAOBaHHBIE K
UCIIOJIb30BaHMIO COBETaMH (PaKyJIbTETOB, YICOHO-METOANIECKUMU KOMHUCCHSIMHA U IPYTUMH By30BCKUMHU
CTPYKTYpPaMH, OCYIIECTBISIOIUMH KOHTPOJIb y4eOHO-METOIUIECKON ACATETbHOCTH.

- HHTerpajbHblii KaTajJor o0pa3oBaTelbHbIX HHTEPHET-PECYPCOB COAEPXKUT IPEICTABICHHBIE B
CTaH/IApTH30BaHHOH (OpMEe MeTaJaHHBIE BHEHIHMX pPECypcoB, a TAaKXKE COJICPXKUT OIMCAHUS
MOJHOTEKCTOBBIX MyONMKAMiA SIEKTPOHHOH OnbnuoTekn. O0mmii o6bem Karanora npesbimaer 56 000
MetaonucaHuid (u3 HuX okojo 25000 - BHemHHe pecypcbl). Pacmmpennsiii momck B "Katamore"
OCYIIECTBIISIETCS] IO HAa3BaHUIO, aBTOPY, AHHOTAIMH, KITIOYEBBIM CJIOBaM C BO3MOXKHOW (uibTpanmei mo
TEeMaTuKe, MPeaMeTy, THITy MaTepHaja, YpOBHIO 00pa30BaHus U ay AUTOPHH.

- U30pannoe. B paznene npeacraBieHs! TOA00PKH HanOoJee CONEPKATENBHBIX U MOJE3HBIX, 10 MHEHHIO
peIaKknuy, HHTEPHET-PECyPCoB At 00IIero 1 mpodeccnoHaaTbHOro 00pa3oBaHusl.

- bubaunorexkn BY30B. Paszmen comepXUT TOMOOPKH CANTOB BY30BCKHX OHOJIMOTEK, DJICKTPOHHBIX
KaTaJIoroB OMOJIIMOTEK BY30B M MOJHOTEKCTOBBIX AJICKTPOHHBIX OUOIHOTEK BY30B.

Jlns caMocTOsATENRHOTO TTOA00pa TUTEPaTyphl B OmOIroTeke Spl'Y pekoMeHIyeTCs NCTIOIb30BaTh;

1. JInunsbnii kadouHet (http://lib.uniyar.ac.ru/opac/bk login.php) gaeT BO3MOXHOCTH IMOJydeHUs on-line
JIOCTYTIA K CIMCKY BBIJIAHHOW B aBTOMATU3UPOBAHHOM PEXKHUME JIUTEPATYPBI, IPOCMOTPA W KOTMPOBAHHUS
3JICKTPOHHBIX BEPCHI U3JaHUN COTPYIHHUKOB yHHBepcUTeTa (y4e0.M METOJ. TOCOOMS, TEKCThI JICKIUA 1
T.1. Jns pabotel B «JInuHoM kabuHeTe» HeoOxoammo 3aiiTh Ha caWT Hayunoit 6mbmmorexku SplY c
m000i TOYKH, HWMEIOIMEH JocTym B Internet, B IyHKT MEHIO «OJIGKTPOHHBIM KAaTajioT»; TIPOUTH
NpoIelypy aBTOPH3AllMU, BBHIOpAB BKIAJIKy <«ABTOpPH3AlUsA», W 3alONHUTH IPEJCTABICHHBIC OIS
UHPOPMALUH.

2. DJeKTpoHHAas OUOJIMOTeKAa y4eOHBIX MaTepuaJioB SIpl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) comepxut 6omee 2500 MONHBIX TEKCTOB yUYCOHBIX H
y4eOHO-METOJMYCCKUX MATCPUAIOB TI0 OCHOBHBIM H3YYaeMbIM JIUCIUIUIMHAM, W3JaHHBIX B
yHUBepcuTeTe. JoCTyI B CeTH YHUBEPCUTETA, TUOO 10 JIOTHHY/TIAPOJTIO.

3. DaexkTpoHHas kapToTeka «KHUIr000ecneyeHHOCThY

(http://www.lib.uniyar.ac.ru/opac/bk _bookreq find.php) packpsiBaer yueOHBIH  (oHA  Hay4dyHOH
oubmmorekn Spl'Y, mpemocTaBiseT ONEPaTUBHYID WHPOPMAIMIO O COCTOSHUU KHHUTOOOECIEYEHHOCTH
JUCUUIUIMH OCHOBHOW W JOTIOJHUTEIBHON JIUTEPATYPOH, a TAKKE LUKIIA IUCHUIUIMH U CIELUAIBHOCTEN.
OnekTpoHHast kapToTeka «KHHUroobecneueHHOCTE) JIOCTYITHA B CETH yHUBepcUTeTa M uepe3 JImuHblif
KaOWHET.
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