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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

Hucnunmuna " Jluddepennunanbapie ypapHeHUs1. OniepariioOHHbBIC HCYUCITICHHUS.
PasHoctHble ypaBHeHHs " coneicTByeT (yHAaMeHTanu3aluu 00pa3oBaHUs, (HOPMUPOBAHHIO
KyJbTYpbl aHAIMTHYECKUX BBIYUCICHUN B paMKax IHMKJIa aHAIUTUYECKUX AUCHUIUIMH. Llembio
NpEenoJIaBaHusl JUCLUUIUIMHBL SBJSIETCS O3HAKOMJIGHHE CIyIIaTesiell ¢ UAEIMH M METOJaMu
TEOpHH OOBIKHOBEHHBIX MU (PEepeHITNATBHBIX YPaBHCHHIA.

2. Mecro nucuumiuHbl B cTpykrype OIl 6akanaBpuara

JlaHHas JOHCIUINIMHA OTHOCHUTCS K ©Oa3oBoi yacth brmoka 1. Jlucnumimaa
"uddepeHunanbuple ¥ UHTETpajbHbIC YpaBHEHUS' BXOAUT B LUK JMCLUUIUIMH, KOTOpBIE
o0ecrneynBaroT OBJA/JICHUE AHATUTHUECKUMHM M UYUCIEHHBIMH METOAAMHU, HEOOXOAMMBIMHU JUIs
NOJArOTOBKM  CIlELHMaIUcTa-MaTeMaThka. (OHa OCHOBBIBA€TCS Ha 3HAHUAX IOJYyYEHHBIX
CIIyIIATENSIMU TIPU M3YYCHUH IucuuIuiiH "Maremarnueckuii anamuz", "AnreOpa". 3Hanus u
HaBBIKM, TOJYYEHHbIC MpPH HU3YYCHUH AucHUIuHbl "/luddepennmansaple  ypaBHEeHUs",
UCIIONIB3YIOTCS TIPH U3YYEHUHW OO0IenpodecCHOHaTbHbIX AUCIHUIUTMH "YuciaeHHbie MeTonbl",
"VpaBHEHMsI C YAaCTHBIMM IPO-U3BOAHBIMHU', psiia CHELMAIBHBIX IUCLMIUIMH, a TaKXKe IIpH
BBINOJIHEHUH KYPCOBBIX M JUILIOM-HBIX paboT, CBA3aHHBIX C MAaTEMAaTUYECKUM MOJIEINPOBAaHHEM

U JUHAMHWYCCKUMHU CUCTCMaMHU.

3. Ilnanupyemble

pe3yJIbTaThl

o0yueHust

mo AUCHHUIIJIMHE, COOTHECCHHBbIC C

IJIAaHUPYyeMbIMH pe3yJjbTaTamu ocBoeHust OIl 6akanaBpuara
[Iponiecc wm3ydeHuss OUCHMIUIMHBI HampaBieH Ha (OpPMUPOBAaHUE CIEAYIOMIUX SJIEMEHTOB
komrieteHuii B cootBeTcTBUU ¢ ®I'OC BO, OIl BO u mnpuobpereHus CAeAyOMMUX 3HAHHM,

YMEHUM, HABBIKOB U (MJIM) ONBITA IEATETbHOCTH:

DopmupyeMast HNuaukarop Ilepeyenn
KOMIIeTEeHI U AOCTHAKECHUS IUVIAHUPYEMBbIX Pe3yJIbTAaTOB 00y4YeHUs
(kox u KOMIIETEHIITMH
¢dopmympoBka) (kox u
¢popmynpoBka)

YHnBepcaanble KOMIIETCHIIUHA

YK-1

CnocobeH
OCYIIIECTBJISITh MOUCK,
KPUTUYECKHUN aHAIIN3
1 CUHTE3
uHopMauy,
MPUMEHSTh
CHUCTEMHBIN ITOAXO
JUISL pEIIEHUs
TOCTaBJICHHBIX 3aJ1a4.

HNA-YK-1.1

YMeeT COOTHOCHTh
pa3sHOPOIHBIC ABICHUS
Y CUCTEMAaTHU3UPOBATH
X B paMKax
n30paHHBIX BHJIOB
npohecCuoHANBLHOM
eITEIbHOCTH

3HaTh:

— OCHOBHBIE METO/Ibl HHTETPUPOBAHUS

mudepeHIMaTbHBIX YPaBHEHUM.
Ymern:

— TPUMEHSTh OCHOBHBIE METO/IBI
MHTETPHUPOBAHUS
Qg depeHIMaIbHbIX YPaBHEHUN 15
pELICHUS MPAKTUYECKUX 33/1a4.

Biaagerh HaBBIKAMU:

— TIOCTPOCHUS MaTeMaTHUECKUX
MoJiesiel IPUKIIaJHbIX 3a/1ad,
OIUCBIBAEMBIX TU(PepeHIINATEHBIMU
YPaBHEHUSIMH.

Ob6menpogeccnoHaabHbIe KOMIIETEHINH




OIIK-1

Criocoben
KOHCYJIbTUPOBATh U
HCIIOJIb30BATh
dbyHIaMEHTATbHBIC
3HAHUS B 00JIACTH
MaTeMaTH4eCKOTo
aHam3a,
KOMIUIEKCHOTO U
(YHKIIMOHATIHLHOTO
aHajm3a, anreopsl,
AHATUTUYECKOU
FeOMETPUH,

Qg depeHraIbHOR
TEOMETPHUH U
TOTIOJIOTHUH,
nuddepeHIaTbHBIX
YPaBHEHUH,
JTIUCKPETHOM
MaTEeMaTUKH U
MaTeMaTU4YEeCKOn
JIOTUKH, TEOPUHU
BEPOSATHOCTEH,
MaTeMaTU4YeCKO1
CTaTHCTUKH U
CIIy4alHBIX
MPOLIECCOB,
YHUCIIEHHBIX METO/IOB,
TEOPETUYECKOMN
MEXaHHUKU B
npodecCHOHATbHON
NESTEILHOCTH.

NI-OIK-1.1
O6nanaer 6a30BBIMU
3HaHUSIMH,
MOJIYYCHHBIMH B
obactu
MaTeMaTHYECKUX U
(WJIM) €CTECTBEHHBIX
HayK

3HaTh:

— TEOpEMBI CYLIECTBOBAHUSI PELICHUI
HavaIbHOM 3aJ1a4H;

— TEOPEMBI O HENIPEPHIBHOM
3aBUCUMOCTH PEIICHUH OT HaYaJIbHBIX
YCJIOBUH U IIapaMETPOB;

— 00mue cBOWCTBA TMHEWHBIX CUCTEM
g hepeHIaTbHBIX YPaBHEHHI,

— TeopeMbl 00 YyCTOWYMBOCTH 110
MepBOMY MPUOTHKEHHIO.

Ymers:

— peulaTh JIMHEHHBIC
muddepeHnraiIbHbIe ypaBHEHUS C
MOCTOSIHHBIMH KO3 (PHUIIMEHTAMU;

— HCCIIE0BaTh YCTOWYUBOCTD PEIICHUI
TaKUX ypaBHEHUH.

NJI-OI1K-1.2

YMeeT ucnonap30BaTh
0a30BbIC 3HAHUS,
MOJTy4YEHHBIE B 00JIaCTH
MaTEeMaTHYECKHUX U
(MJIM) €CTECTBEHHBIX
HayK,

B NTPOeCCUOHATBHOU
JESITEIIbHOCTH

YMmerTh:
— nuddepeHIpoBaTh perieHus 1Mo
HAYaJbHBIM YCJIIOBUSM U TIapaMeTPaM.
BiaageTrr HAaBBIKAMU:
— Ka4eCTBEHHOI'0 MCCJICTOBAHMS
JIMHEWHBIX U HEJIMHEHHBIX
mudepeHIMaTbHBIX YPaBHEHUM.




4. O0beM, CTPYKTYpPA U COJAepKAHUE TUCHUNINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIC eIMHUIGI, 144 akaj.9acoB.

Ne Tembl (pa3aebl) Buabl y4eOHbIX 3aHATHIA, DopMBbI TEKYLIETO

n/m AUCHUTLIHHBI, BKJIIOYASl CAMOCTOATETbHYIO KOHTPOJISI

HX cojiep:KaHune padoTy CTyAeHTOB, ycneBaeMocTH
= U UX TPY/10€MKOCTh
2 (B akageMU4YeCKHUX Yacax) ®opma
= NPOMeKyTOUHOi
o aTTecTalun
(no cemecmpam)
Dopmer 30 u JIOT
KonrakTHas padora
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1 IIpenBaputenbHble CBEACHMS |3 2 1 3amaans TUTST

u3 anreOpsl u JIOMAIITHEeH padoThI
MaTeMaTHYeCKOrO0  aHaju3a.
HopMbl BEKTOpOB M MaTpHil.
TTpuniun COKUMAIOIIUX
0TOOpaXKeHHH. Teopema
Aprena.

2 TTonsarue 3 2 1 3aganus JUTS
nuddepeHInanbHOro JIOMAIITHEeH padoThI
YpaBHCHUS; roJie
HaTPaBJICHUIA; pelieHus;

WHTETpaJIbHbIC KpHUBBIE;
BEKTOpPHOE ToOJje; (a3oBbie
KPHUBHIC.

3 DJIeMEHTapHBIC MeTObI|3 2 2 Kontponbraast  pabota
WHTETPUPOBAHMS: yPaBHEHUS Nel
c Pa3ICIIONUMUCS
MIEPEMEHHBIMU, OJHOPOIHBIC
yYpaBHEHHUS, ypaBHEHUS B
NOJHBIX  auddepeHnranax,

MHTETPUPYIOINN

MHOKHTEIIb, JIMHEIHOE

ypaBHEHHUE, ypaBHEHUS

bepnynnu n Pukkaru.

6 mom uucne ¢ 30 u J[OT 2 HUnousuoyanvhvie
saoanua DVK 6 LMS|
Moodle

4 JIunennsie 3 2 1 3aganus s
nuddepeHInanbHbIC JIOMAIITHEeH padoThI
ypaBHEHUS MepPBOTO
nopsiaka. CylecTBOBaHUE U
€MHCTBEHHOCTh  PCIICHUS
3a4a4u Komm JUIst




OJTHOPOJIHOTO YpaBHEHUS.
HeonnopoaHoe ypaBHEHHE.
Ilepnognueckne  perieHus
OJTHOPOJIHOTO u
HEOJTHOPOJIHOTO YpaBHEHUH ¢
MIEPUOANYECKUMHU

ko2 punmenTamu.

Jluneitnoe OIHOPOJHOE
ypaBHEHHE N-TO TOpAIKa C
MTOCTOSTHHBIMHU

ko3¢ punmenTamu.
Crpykrypa ob1ero
pelIeHus. Brinenenue
BEIIECTBEHHBIX PEUICHUN.

3amanus JUTS
JIOMAIITHEeH padoThI

Jluneitnoe HEOJHOPOJIHOE
ypaBHEHHE N-TO TOpAIKa C
TTOCTOSTHHBIMHU
kodppurmenramu. DyHKIUSL
Komn. Pewenne
HEOJTHOPOIHBIX  YpaBHEHUI
CO CHeuuaibHOM  MpaBoi
YacThIO.

3amanus TUTS
JIOMAIITHEeH padoThI

6 mom uucne ¢ 30 u J]OT

Hnousuoyanvhoie
sadanus DVK 6 LMS|
Moodle

Teopema CyIIeCTBOBaHUS U
€IMHCTBEHHOCTH  PEIICHUS
3amaun Komwm mist cuctemsl
JIMHEHHBIX
nuddepeHInaTbHBIX
ypaBHEHUH MEepBOro
MOPSIKA.

3amanus TUTS
JIOMAIITHeH padoThI

OO0mee pemieHUe JUHEHHON
OJHOPOJTHOM  CHUCTEMBI €
HOCTOSIHHBIMH

k02 pumeHTamu.

3

3amanus TUTS
JIOMAIITHEeH padoThI

OO0mee permeHne JTUHEHHOM
HEOJTHOPOJIHOM CHUCTEMBI C
MOCTOSIHHBIMU

k02 pumeHTamu.

3

3aganus TUTS
JIOMAIITHEeH padoThI

10

Marpuunas 9KCITOHEHTA.
Crpykrypa pereHmi
CHUCTEMBl C IOCTOSHHBIMHU
koadpduimenramu.  OreHKa
MaTpUYHON SKCIIOHEHTHI.
IToBenenue pemeHuii npu
0OJBIIUX BpEMEHAX.

3

Kontponbraast  pabota
Ne2

11

dyHIaMeHTaJIbHAsT MaTpuIia
CHUCTEeMBI C TIepEMEHHBIMHU
ko3¢ punmenTamu. Dop-
MyJ1a Octporpackoro-
JInyBunns.

3aganus TUTS
JIOMAIITHEeH padoThI

12

Jluneitnsie CHCTEMBI c
MIEPUOAUYECKUMU

koadduimenraMu. Teopembl
JlsnynoBa u ®noke. OOriee
peuieHue JMHEHHOU

3amanus TUTS
JIOMaITHe paboTh




OJHOPOJTHOM  CHUCTEMBI ¢
HEePHOINIECKIMHU
koo pumeHTamu.

13

Teopembl CyIIECTBOBaHHS U
€MHCTBEHHOCTH  PEIICHUS
3amaun Komm myst cucremsl
HEJIMHEHHBIX
IudQepeHInanbHBIX
ypaBHEHUH MEpBOTO
MOPSIKA.

3amanus TUTS
JIOMAIITHEeH padoThI

14

HempepriBHast 3aBHCHMOCTH
pelieHuit
nuddepeHInanbHBIX
YpaBHEHHUH OT HaYaJIbHBIX
YCIIOBUI.
JubdepeHunpyemMoctsb
peleHnii 1o  HavalbHBIM
yCIIOBUSIM.  YpaBHEHUS B
BapHalHAX.

3

3amanus TUTS
JIOMAIITHEeH padoThI

15

HenpepbiBHast 3aBUCHMOCTD
peuieHui
IudQepeHInanbHBIX
YpaBHEHUH OT MapameTpoB,
BXOJSIINX B TpaBble YacTH,
IuddepeHunpyeMocTb 1o
napaMmeTpam. MeToj Majioro
napaMerpa.

3

3aganus TUTS
JIOMaITHe paboThI

16

[Iponomxenne peLIeHui.
HenpogomxaeMsle peleHuMsL.

3

3amanus TUTS
JIOMaITHe# paboThI

17

Y CcTOMYHUBOCTH pelIeHUi.
YCcTOHYNBOCTE B JTHHEMHBIX
cucreMax

3

3aganus JUTS
JIOMAIITHEeH padoThI

6 mom uucne ¢ 20 u J[OT

HUnousuoyanvhvie
sadanus DVK 6 LMS
Moodle

18

Bropoit wmeron JlamyHosa.
OyHKIUU JIsnyHoBa.
Teopemsr  JlamyHoBa 00
YCTOMUHMBOCTHU u
ACUMIITOTUYECKOU
YCTOWYUBOCTH. Teopema
Yeraesa 0
HeyctoruuBocTH.IlocTpoenu
e ¢(yaxkmmit JlamyHoBa s
JIMHEHHBIX CUCTEM c
MOCTOSIHHBIMU

k02 purmeHTamu.

3

3amanus JUTS
JIOMaITHe paboThI

19

Teopemsr  JlamyHoBa 00
YCTOMYMBOCTU TI0 TEPBOMY
OPUOTHKEHHIO.

3

3aganus TUTS
JIOMAIITHEeH padoThI

20

YcTolunBoCTh
MHOT'O4JICHOB. Kpurepuit
Payca - I'ypsuna. YacToTHBIN
Kputepui Muxaiinosa.

3amanus TUTS
JIOMAIITHEeH padoThI

21

ABTOHOMHBIE CUCTEMBI
nuddepeHInaTbHBIX
YpaBHEHUH. CaoiicTBa

3

3aganus JUTS
JIOMAIITHEeH padoThI




TPACKTOPHIA ABTOHOMHBIX
CUCTEM. KauectBeHHbIl
aHaAJIU3 TIOBEJCHUS PEIICHUN
ABTOHOMHBIX
nuddepeHInaTbHBIX
ypaBHEHUH MEepBOro
MOPSIKA.
6 mom uucne ¢ 30 u J[OT 2 HUnousuoyanvhvie
saoanus DVK 6 LMS
Moodle
22 |da3oBasa IUTIOCKOCTB|3 2 2 1 3aganus s
JIMHEUHOU JIBYyMEpPHOMU JIOMAIITHEeH padoThI
ABTOHOMHOMU CHUCTEMBI.
Knaccudukarus 0COOBIX
TOYEK.
23 |KpaeBbie 331291 tst| 3 1 2 2 Kontponbraast  pabota
JTUHEHHBIX ypaBHEHUI Ne3
BTOPOTO MOPSIKA.
CoOCTBEHHBIC 3HAa4YCHHUS U
cOOCTBEHHBIE (DYHKIIHH.
6 mom uucne ¢ 30 u J[OT 2 HUnousuoyanvhvie
sadanus DYK ¢ LMS
Moodle
24 |Ilepmerii mHTerpan. Teopema|3 1 2 1 3amanns TUTSI
0 MTOJTHOM Habope JOMaIHeH paboThl
HE3aBUCUMBIX MEPBBIX
UHTETPAIOB B OKPECTHOCTH
HEoCc000! TOUKH.
2 10,5 33,5 |[9x3ameH
Bcero 3a 3cemectp 34 | 51 5105 18
Bcero 34 | 51 7 105 51,5
é mom uuciae ¢ 30 u /10T 10

Ipumeuanue: obvem (8 uacax) camocmoamenbHol pabomul 8 pamKax YCMaHo81eHHO20 OAHHOU
PIIJ][ xonuuecmsa uacos, evinoausemoti cmyoeumom ¢ npumerneruem 30 u J{OT (8 DVK
«Augpepenyuanvruvie ypasuenus. Onepayuonnvle ucuucienus. Pasnocmmuvie ypaenenusy ¢ LMS
Moodle), onpedensemcs kaxcovim cmyoeHmos 6 3a8UCUMOCIU OM YPOBHSL €20 NOO2OMOBKU U
€cnoco608 8bINOIHeHUs. OAHHO20 8UOA PADOM.

Conep:xanue pa3ie/ioB IUCHUNIHHBI:

Paznen 1.
[penBaputenbHbIC CBEACHNS U3 ATeOPhl 1 MATEMAaTHIECKOTO aHami3a. HOpMBI BEKTOPOB W MATPHII.
[Ipunnun cxkuMaronux oroopaxenuii. Teopema Apiiena.

Paznen 2.

[MousTre nuddepeHanbHOTO YpaBHEHNUS; TI0JIe HAPaBIICHUH); PEIICHNS, HHTETPaIbHBIC KPUBBIC;

BEKTOpPHOE 10JI¢; (ha30BbIC KPUBBIC.

Paznen 3.
DneMeHTapHbIE METOIbI HHTETPUPOBAHUS: YPABHEHHUS C PA3IEIAIONINMUCS TIEPEMEHHBIMH, OJTHOPOTHBIC
YpaBHEHUS, YPaBHEHHUS B TIOJTHBIX UG GEepeHIINANIAX, MHTETPUPYIOIIHNA MHOXHUTEIh, THHEHHOE
ypaBHEHUE, ypaBHeHUs bepHyum u PukkaTu.



Pazgen 4.
Jluneiinbie quddepeHnnansHble ypaBHeHHS IepBoro nopaaka. CylecTBOBaHHE U €AMHCTBEHHOCTh

peuenus 3anaun Komu qis ogHoponHoro ypasuenus. Heognoponnoe ypaBuenue. [lepuognaeckue
pEIIeHHsT OJJHOPOJIHOTO M HEOJTHOPOIHOTO YPaBHEHHH C MIEPHOINISCKUME K03 puIrieHTamu.

Paszpen S.
JluneiiHOE OAHOPOAHOE YPABHEHUE N-TO TOPSIKA C TOCTOSHHBIME KodddurmertamMu. CTpyKTypa 001ero
peleHus. Beiienenune BeeCTBEHHBIX PEIISHUM.

Paszpen 6.
JluneiiHOE HEOTHOPOIHOE YPAaBHEHUE N-TO MOPSIKA C MOCTOSHHBIMU KO3 durmentamu. OyHKIHs
Komm. Pemmenne HEOJHOPOIHBIX YPaBHEHUH CO CIIEMalIbHON MPaBOM YacCThIO.

Paznen 7.

Teopema cymecTBOBaHHSA W €IMHCTBEHHOCTH pelIeHus 3aaa9u Koty 7151 cHCTEMBI JIMHEHHBIX
nuddepeHINaNbHBIX YPAaBHECHHH TEPBOrO MOPSIKA.

Pazgen 8.
OO1ee pereHye JIMHEHHON OJHOPOIHOM CUCTEMBbI C TIOCTOSIHHBIMHU KO3 (DUITUCHTAMHU.

Pazgen 9.
OO1ee penieHre IMHEHHONH HEOAHOPOAHON CHCTEMBI C TIOCTOSTHHBIMH KO3 (PUITHCHTAMU.

Paszgen 10.

Matpuunast skcrioneHTa. CTpyKTypa peleHui CUCTEMBI C IIOCTOSHHBIMU KO3 UIIMSHTaAMHU.
OreHKa MaTpUIHOM DKCIIOHEHTHI. [loBeeHMe pereHmit Mpu OOIBIIIX BpeMEHaX.

Pazgen 11.

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

Pazpen 12.

JluneiiHble cucTeMsl ¢ epuoaudeckumu koddduuuentamu. Teopemsl JlsimyHoBa u Dioke.
OO6miee perneHne TUHEHHON OTHOPOIHON CUCTEMBI C IEPHOIUICCKUMHI KOA(PHHUITHEHTAMHU.

Pazgen 13.

Teopewmsl CyIiecTBOBaHUS M €MHCTBEHHOCTH pelieHus 3a1aun Komm Ui cucTeMbl HeTMHEHHBIX
nuddepeHINaTbHBIX YPAaBHECHHH TEPBOrO MOPSIKA.

Pazgen 14.

HenpepsiBHas 3aBUCUMOCTD pelieHu# quddepeHIInaNlbHbIX YPaBHEHUM OT HaYaJbHBIX YCIOBUH.
JubbdepeHunpyeMOCThb PEIICHHUH 110 HaYaIbHBIM YCIOBUSM. Y paBHEHHUS B BapUaIlHsX.

Pazgen 15.

HenpepniBHast 3aBUCHMOCTD pelicHUH TU(GepeHIIHaIbHbIX YPAaBHEHHI OT IapaMeTpPOB,
BXOJISIINX B MpaBbie YacT, MupHepeHIMPyEeMOCTh Mo apaMerpaM. MeToa Majoro mapameTpa.

Pazgen 16.
IIponomxkenue peuiennii. HempopomkaeMble pelieHusl.

Pazgen 17.
Y CcTOWYMBOCTh pEllIeHU. Y CTOMUMBOCTh B IUHEUHBIX CUCTEMAX

Pasnen 18.

Bropoii meton JIsnynoBa. @ynkuuu JlsmyHosa. Teopemsr JIamyHoBa 00 yCTOHYMBOCTH U
aCHMITTOTHYECKOH ycTounBOoCTH. Teopema Uetaera o HeycTounBocT.IlocTpoenne (yHKImiz
JlsmmyHOBa 11 TMHEHHBIX CUCTEM C TIOCTOSIHHBIMU KO3 GHUIIMEHTaMH.

Pazgen 19.
Teopewms! JIsimyHOBa 00 YCTOWIMBOCTH 10 TIEPBOMY TTPHOIMKCHHIO.

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

Pasgen 21.

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

Paznen 22.

da3oBas IIIOCKOCTh TUHEHHOW TBYMEPHOM aBTOHOMHOMU crucTeMbl. Kitaccndukarms ocoObix
TOYEK.



Paznen 23.
Kpaesble 3a1aun 1ist TMHEHHBIX YpaBHEHUI BTOpOro nopsinka. CoOCTBEHHbIC 3HAYCHUS U
COOCTBEHHBIE (PYHKIIHH.

Pazgen 24.
HepBBIf’I I/IHTel"paJ'I. TeopeMa O IMIOJITHOM Ha60pe HC3aBUCHUMBIX nepBbe I/IHTel"pa.J'IOB B
OKPECTHOCTH HEOCOOOM TOUKH.

5. Oﬁpa30BaTeJIbHI>Ie TEXHOJOIMH, B TOM YHUCJI€ TEXHOJOIHH JICKTPOHHOIO oﬁyqe}ma H
AUCTAHIIMOHHBIC 06pa303aTe.111>Hble TEXHOJOIHHd, HCIOJbB3YEMbBIC IPH OCYIIECTBJICHUM
06p330BaTeJIbHOF0 nmpoumecca nmo 1MCumMInJaInHe

B npouiecce o0yuenust HCMOIB3YIOTCS Clieqyiomre 00pa3oBaTebHbIe TEXHOJIOTHH:

AKajeMH4YecKas JIEeKIHS € JIeMEeHTaMH JeKIuu-0ecelbl — OCIEI0BAaTEIbLHOE H3JI0-
JKCHHUC MaTcpuajia, OCYHICCTBIIAACMOC IMPCUMYIICCTBCHHO B BHUAC MOHOJIOra HOPCogaBaTCIIAd.
DOneMeHThl JeKIMU-0ecenbl O00ecrneurBalOT KOHTAKT MpenojaBareist C ayAuTOpHUEH, 4YTO
MO3BOJIACT MHPHUBJICKATL BHUMAHHC CTYIACHTOB K Han60nee BaXXHbIM TEMaM JUCHUIIINHBI,
aKTHBHO BOBJIEKaTh MX B Y4YEOHBIH IMpoliecC, KOHTPOJIMPOBATH TEMIT M3JIOKEHUS Y4eOHOro
MaTcpHalia B 3aBUCUMOCTHU OT YPOBHS €TI0 BOCIIPUATHS.

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

KoncyabTaumm — BuJ y4eOHBIX 3aHITHH, SBISIONIMICS OAHOW W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyAeHTOB. Ha KOHCyJbTamusX MO MpockOe CTyIEHTOB
paccmarpuBaroTcs HauOosiee CIOKHBIE MOMEHTBHI MPU OCBOCHHMM Marepualla TUCIUILIUHBI,
npenoaaBarcyib OTBEYACT Ha BOIIPOCHI CTYACHTOB, KOTOPBLIC BO3HUKAKOT Yy HHUX B IMPOLECCC
CaMOCTOSITEIIbHOU PaOOTHI.

B mporiecce o0ydeHus UCITONB3YIOTCS CIEIYIONNE TEXHOJIOTHH JIEKTPOHHOTO O0yYCHHS
U JUCTAaHIMOHHBIE 0Opa3oBaTEeNbHBIC TEXHOJOTHUU: JJEKTPOHHBIA Y4YeOHBbI Kypc
«Inddepennuanbubie ypapHeHusi. OnepanuonHble ucuucjieHus. PazHoctHole ypaBHeHusi» B LMS
JuiekTpoHHBIN yHUBepcuTeT Moodle SApI'Y, B KoTOpOM:
- TMPEeACTaBJCHBI 3aJaHUS I CaMOCTOSTEIBHOW pPabOThl OOyYaIOIMXCA 10 TeMaM
JUCLIUTLINHBIL,
- OCYIIECTBISIETCA MPOBEICHUE  OTIEIbHBIX MEPONPUITHNA  TEKYIIEro  KOHTPOJIA
YCIIEBAEMOCTH CTYAEHTOB;
- TOpeACTaBIEHBI TEKCTHI JICKIUI MO OTJIEIbHBIM TEMaM JUCHHUIUINHBI;
- TOPEACTAaBIICHBI [PABUJIA MPOXOXKACHUS POMEKYTOYHON aTTECTALMU IO AUCUHUILIAHE;
- TMPEeACTaBJI€H CIHCOK Yyd4eOHOW JUTEpaTyphl, pPEKOMEHIYEeMOH Il OCBOCHUS
JUCLIUTLINHBIL,
- mnpencrtaBieHa uH(opMmanus o ¢GopMe W BpPEMEHH MPOBEACHUS KOHCYJIbTAIUHA IO
JUCLUIUIMHE B PEXKUME OHJIANH;
- mocpeAcTBOM ¢opyMa  OCYIIECTBISCTCS CHUHXPOHHO€ W (WJIM) aCHHXPOHHOE
B3aMMOJICHCTBHE MEXKAY OOyYaromMMCS W TMpernojaBaTelieM B paMKax H3ydeHUs
JUCLIUTLUINHBL.

6. IlepeyeHb JHMIEH3MOHHOr0 M (WJH) CBOOOAHO PACHPOCTPAHSAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, HCMOJb3yeMOro MpPH OCYIIECTBJICHUH 00pPa30BATEJbHOr0 Mpomecca o
AUCHUTLIUHE

B mpomecce ocymectBieHuss 00pa3oBaTENBHOTO — Mporecca MO JUCHHUIIINHE
HCIOJIB3YIOTCS:

it GOPMHUPOBAHUS MATEPHAJIOB JJIsi TEKYIIETO0 KOHTPOJS YCIEBAEMOCTH U MPOBEICHHUS
MPOMEXKYTOUHOI aTTecTauu, st POpMUPOBAHUS METOANUYECKUX MAaTEpUAJIOB MO IUCHUIUIMHE:



- mporpammbl Microsoft Office;

- u3marenbckas cucrtema LaTex;
- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEHHBIX NPOPEeCcCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMAUMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NPH OCYIECTBJICHUH 00pa30BaTeIbHOI0 NMpouecca 1o
JUCHUIIMHE (PUA He0OXO0UMOCTH)
B mpomecce ocymiecTBieHMs — 00pa3oBaTENBHOrO — Mpolecca IO JUCIHUILUIMHE
HCIOJIB3YIOTCS:
ABTomaTtuzupoBaHHas 6nbnnoTeyHo-uHpopmanmonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4YeOHOWl  JMTepaTypbl, pecypcoB
HHG(pOPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «UHTepHeT», HEOOXOAMMBIX JIs1
OCBOEHMS THCIUIIUHBI

a) OCHOBHasI JIUTepaTypa

1. B.K. Pomanko. Kypc muddepeHunanbHbIX ypaBHEHUH W BapUAIlMOHHOTO HCUUCICHUS. 2-€
u3a. — M.: JIaboparopust bazoBeix 3nannii, 2001.
2. A.H. Tuxonos, A.b. BacunseBa, A.I'. Cemrnukos. /{uddepennuanbabie ypaBHeHUs. 4-¢ U311,

—M.: PUSMATIIUT, 2005. 256 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. JI.C. IlonTpsarun. OObIkHOBeHHBIE MU depeHnanbHbie ypaBHenus. - M.: Hayka, 1974.

2. M.B. ®enoprok. O6bikHOBeHHBIE Aud depennnanbabie ypaBuenus. - CI16: Jlans, 2003.

3. A.®. Oununmnos. COOpHUK 3a7a4y 10 OOBIKHOBEHHBIM TU((GEpeHIINATbHBIM YPaBHEHUSIM. —

M.; MxeBck: PerynsipHas u xaotuueckas quHamuka, 2005.

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00OX0AMMAas ISl OCYLIECTBJIEHUS 00Pa30BaTEIbLHOI0
npouecca no JMCUMIUINHE

HpI/I OCBOCHUU JUCHUIUIMHBI UCTIOJIB3YIOTCA ay AUTOPHHU, 060pyZ[OBaHHI>Ie JJI IPOBCACHUSA J'ICKLII/II;’I.

ABTOp:
[Tpodeccop kadeapbr MUKPOIIEKTPOHUKH U OOIIIEH
¢u3uku, TOKTOp (hU3.-MaT. HAYK, TOLEHT Kynuxos A.H.
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IIpunoxkenne Nel k padoueit nporpaMme AUCHUILINHBI
“JIndgdepenunanbHbie ypaBHeHusi. OnepanuoHHbIe
ucunciaenus. PasHocTable ypaBHeHus”

@DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 TPOBe/IeHNUS TEKYIIeld U MPOMeKYTOYHOI aTTeCTALMU CTYIeHTOB
Mo JUCIHUILJINHE

1. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MaTepPUAJIbI,
He00X0AUuMbIe VIl OLCHKH 3HAHNH, yMeHHIi, HABBIKOB M (MJIM) ONBITA JesITeIbHOCTH,
XapaKTepU3yWIIMUX 3TANbI (POPMUPOBAHUS KOMIIETEHIIH I

1.1 KoHTpoJibHBIE 321aHUS M HHBIE MaTepHaJIbI,
HCNOJIb3yeMble B Mpoliecce TeKylleil arrecTannu
(nposepka cpopmuposannocmu OIIK-1, unouxamop HJ]-OIIK-1 1

(6 uacmu ymeHnus pewieHull OuppepeHyuanrbHuIX ypasHeHull, yMeHUs Uccied08ams
YCMOUYUBOCb NOJIONCEHUU PABHO8ECUs1)

3aoanus ons koumpoavhoupabomol Nel

Bapuant Nel Bapuant Ne2
1. Haiitu obuiee peuienue 1. Haiitu oOuiee pemenne
dx _ 3¢° xdy —(x*e™ +2)dx =0.
dt P +x+1 2. Haiitu ob1ee pemieHne
2. Haiitu oGmmee permenne (2y—x-4)dx—(2x—y+5)dy =0.
2x+2y-1dx+(x+y—-2)dy =0. 3. Haiitu oOmiee peuienue
3. Haiitu ob1ee pemenue y'cosx+ ysinx =1.
y'—yctgx =2xsinx. 4. Haiitn obmee pemenne 3xy°y’ + y° —2x = 0.
4. Haiitu oOwiee perieHue 5. Haiitu obiee
Y=y —%,y* - l pemenne (1 + (x> + y*)x)xdx + ydy = 0.
X X
5. Haiitu oOmiee
pemenne (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 pemieHrne 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 penieHue 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

17



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 3aa4 10 OOBIKHOBEHHBIM UG (EpEHIHATBHBIM YPaBHEHUSIM. —
M.; WxeBck: PerynsipHas u xaotuueckas q1uHamuka, 2005.

IIpaBuia BEICTABICHUS OLICHKH M0 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 (MJIM) 3a1aHUi /151 IPOBeleHUsI POMEKYTOYHOM aTTecTANMU
JK3aMeHallMOHHbIE OMJIeThI

SK3AMEHAILIMOHHBIM BUJIET Ne 1.

1. HopMbI BEKTOPOB 1 MaTpuIl (OCHOBHBIE ONPENEIEH)S). DKBUBAIEHTHOCTh BEKTOPHBIX
HOPM B KOHEYHOMEPHOM IIPOCTPAHCTBE.

2. MarpuuHas 5KCIoHeHTa U ee cBoiicTBa. Crioco6bl MOCTPOEHHUS MATPUYHOM
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 CKaJIApHBIX 1 QepeHnanbHbIX 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  IMEPBOrO  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 YypaBHEHMH n-ro nopsaka. Ciydait
KBa3UIIOJUHOMA.

2. PemieHne JMHEMHBIX CHCTEM C IIOMOIIBIO MaTPUYHOW DSKCIOHEHTHL. 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 YPaBHEHHMH 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 penieHyre ypaBHEHUs

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

u pemtenne ¢ HadanbubM yenosuem )(0) = 0.

22



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

" 4x% +3
+ —

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

Teopema Aprena.

MatpuyHas 3KCIIOHEHTa ¥ e cBo¥cTBa. CIIocOoObI MOCTPOSHUSI MATPUIHON
9KCIIOHEHTHI.

3. Haiitu oOmiee perienue

N —

AK3AMEHAIIMOHHBIM BUJIET Ne 12.

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

2. Teopema 00 OILIEHKE MATPUYHOHN 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 BEeKTOpOB 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. PemieHue JMHEHHBIX CUCTEM C IIOMOILIBIO MaTPUYHOW SKCIOHEHTHL. 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(GEpeHIINATbHBIX 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 3a1auu 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 peIICHUE
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 BAaPHALMH 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 IKCIIOHEHTHI 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 YCTOMYUBOCTh 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 PABHOBECHS

!

-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 Iipubmxkenuto. [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 pyskiuio ['punaa 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 JUHEHHBIX 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, MYJIbTUIIIIMKATOPBL. 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 €€ peleHHsl.

. 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 0CcO0BIE 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. Twmbl Todyek MOKos. Da30BbIN 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 HCCIEN0BATE 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 nuddepeHnnaIbHbple ypaBHEHU C MEePHOANYECKUME K03 dunmenramu.

Matpuiia MOHOAPOMHH, MYJbTUIUIMKATOphl. 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. Heomgnopoanbie kpaeBble 3aaaun. @ynkuus ['puna. [Tocrpouts Gpynknuto ['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 BBICTABIIATHCS 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 WK YacTUYHO (popMHpyeMasi JaHHOM AUCHUIIITUHON) chOpMUPOBAaHA HE HUXKE, YEM
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 KOMIIETCHIUS
(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
UHTETPAIbHBIC YPABHEHHsD SBJSIFOTCS JICKIIMU. JTO CBS3aHO C TE€M, YTO B OCHOBE YHCICHHBIX METOJOB
JICKUT CEPhE3HbI MaTeMATHUYCCKHI ammapar, TpeOyromuii aetansHoro pasbopa. Ilo BceM Temam
NpPeyCMOTPEHBI TPAKTHUCCKHE 3aHATHS, HA KOTOPBIX CTYACHTHI OTPAa0ATHIBAIOT HABBIKHA DEIICHUS
NpPaKTHIECKUX 3a1ad.

DK3aMeH MPUHUMACTCS M0 YK3aMEHAIIMOHHBIM OUIeTaM, KaXIbIi M3 KOTOPBIX BKITIOYACT B ceOs
Tpu Bompoca. Ha UTOTOBYIO OIIEHKY TaKKe BIHSIOT PE3yJIbTaThl BHITIOJTHEHHUS! KOHTPOJIBHBIX paboT Nel-3.
Ha camocTosTebHYI0 MOATOTOBKY K 3K3aMEHY BBIICISECTCS3 MHS, BO BpeMs MOATOTOBKH K IK3aMEHY
IpeyCMOTPEHA TPYIIOBas KOHCYIbTAIHS.

OCBOUTH BOMPOCHI, HM3JIaracMble B MPOIECCE H3yUYCHHs AUCHHUILINHBI «J{uddepeHnnansapie
YPaBHEHUSD CAMOCTOSITCIBHO CTYJCHTY 3aTPYAHUTEIBHO. DTO CBI3aHO CO CIOKHOCTHIO HM3y4aeMOro
Marepuaia U OoJbIIMM 00BeMOM Kypca. [103TOMy mocelieHre BCeX ayAWTOPHBIX 3aHATHH SBISCTCS
COBEpIIICHHO HEOOXOAUMBIM. Be3 ymOpHBIX U PEeryisipHbIX 3aHATHH B TEUCHHE CEMECTpa CIaTh 3a4eT U
9K3aMeH M0 UTOTaM HU3YUYCHHUS TUCIUTUIMHBI CTYICHTY MPAKTHYCCKA HEBO3MOKHO.

Y4eOHO-MEeTOANIECKOE 00ecIIeueHre
CaMOCTOSITEJIbHOM PA0OTHI CTYIEHTOB 10 JUCHMUILIJIMHE

s camocTosITENHONM pabOThl 0COOEHHO PEKOMEHAYETCS UCTIONB30BaTh YIEOHYIO TUTEpaTypYy:

1. B.K. Pomanko. Kypc nuddepeHnnanbHpIX ypaBHEHHH W BapUAlMOHHOTO HCUUCICHUS. 2-€
u3a. — M.: Jlaboparopust bazoBeix 3nanuii, 2001.

2. A.H. Tuxonos, A.b. BacunseBa, A.I'. Cemrnukos. /luddepennuansasie ypaBHeHUs. 4-¢ U311,
— M.: ©U3MATIJIUT, 2005. 256 c.

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

1. MexnyHapoaHblii  Hay4dyHo-oOpa3oBaTedbHbIl caiit EqWorld. Caiir EqWorld cogepxur
oOmmpHyr0 MH(POPMAIMIO O PA3MUYHBIX Kilaccax OOBIKHOBEHHBIX au((epeHIMaNbHBIX ypaBHEHUI
(OY), nuddepeHuManbHBIX YpaBHEHHH C 4YacTHBIMH mnpou3BoaHbIMU (YpUIl), wuHTEerpanbHBIX
ypaBHEHUH, (QyHKIMOHAJIBHBIX YpaBHEHHH M JPYTrUX MaTeMaThdecKuxX ypaBHeHHH. Ocoboe BHMMaHUE
VJIEICHO YpaBHCHHAM MaTeMaTHYeCKON (U3UKU M MeXaHUKU. [IpuBeeHbl TaOIHIbI TOYHBIX pEICHHH,
OTMCAaHbl METOJBl pellcHHs YPaBHEHUH, €CThb MHTEPECHBIC CTaTbU, JAHBI CCHUIKM HA MaTeMaTH4ecKue
NpOrpaMMBbl, YKazaHbl aJipeca HayYHbIX CalTOB, U3AATEILCTB, KYPHAIOB U Ap. ViMeeTcss TUHAMUYECKUI
pasnmen EqArchive, KOTOpBI 1aeT BO3MOXXHOCTh aBTOpaM OTEPAaTHBHO IyOIMKOBAThH CBOM YPAaBHECHHS W
WX TOYHBIC pEUICHWs, IepBble HWHTEerpanbl W mpeoOpasoBanua. ComepKuT y4eOHyo (HH3HKO-
MaTeMaTHYecKyl0 OHONMOTEKY, B KOTOPYIO aBTOPBI MOTYT A00aBISATh CBOM KHUTHM W JMCCEPTAIMH, a
takke GopyMm s BompocoB M Auckyccuii. EqWorld paboraeT Ha pycCKOM M aHLJIMMCKOM SI3bIKaxX
(TmaBHAsI CTp. caifTa IepeBeicHa TakKe Ha HEMEIKUH, hpaHITy3CKUN, HTATbIHCKIA M UCTIAHCKUH S3BIKH )
W TpeJHa3HayeH AJsl MIMPOKOTo Kpyra YYeHBIX, NpenojaBaTelieii By30B, HHXCHEPOB, ACIHPAHTOB U
CTYACHTOB B Pa3IMYHBIX OOJIACTSIX MaTEMaTHUKH, MEXaHUKH, (GUIUKU, XUMUH, OMOJIOTUH U HHKCHEPHBIX
HayK. Bce pecypch calita SBISIOTCS OSCIUIATHBIMU JJIS €T0 TTOJTh30BATEIICH.

EqWorld comepxut oxono 2000 BeO-cTpaHun (KHUTH OMONHMOTEKHM HE yYUTHIBAIOTCS), €r0 MOCEMIAI0T
moau u3 200 cTpaH Mupa, cpeAHssl mocemaemMocTs caifta npesbimaer 3000 denoBek B CyTKH.Anpeca
caiita B ateprere: http://eqworld.ipmnet.ru/indexr.htm (pyc.), http://eqworld.ipmnet.ru (anrm.).

2. DJIeKTPOHHO-0UO0IMOTEeYHAsI CHCTeMa «YHHBepPCUTeTCKas Oudauorexa online» (www.urait.ru) -
JJIEKTpOHHAs OuMOIMoTeKa, obecrmeyuBaromas IOCTYNl K Haubojee BOCTPeOOBAaHHBIM MaTepHaiaM-
MEPBOMCTOYHUKAM, YYeOHOW, HAYYHOH U XyJOKECTBEHHOW JIHTEpaType BeAyIIMX H3IATEIbCTB
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(*perucTpanus B 2JICKTPOHHON OMOIIMOTEKE — TOJNBKO B ceTH YHUBepcuTeTa. Ilocie peructpamun padora
C CHCTEMOU BO3MOXKHA C JIF000# ToUkH moctyma B Internet.).

3. Undopmanmonnas cucrema "EguHoe oOKHO [goctynma K o0pa3oBaTeJbHBIM pecypcam'
(http://window.edu.ru/library).

Ilenpto co3manms WHGOPMAITMOHHONW cUcTeMBbl "EjqmHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
(UC "Emunoe oxHO ") sBIsieTCA oOecmedeHWe CBOOOTHOTO JOCTyNa K HWHTETPaIbHOMY KaTalory
0o0pa3oBaTeNbHBIX HMHTEPHET-PECYpCOB M K DJJCKTPOHHOH OMOMHOTEKE y4eOHO-METOAMYECKHX
MaTepHaJIOB TSI 00IIIero U MPodecCHOHaTLHOTO 00pa3oBaHUs.

HNuadopmanmonnas cuctema "ExuHoe oKHO AocTymna K 0Opa3oBaTeIbHBIM pecypcaM’ Co3laHa IMo 3aKa3y
OenepanpHoro areHTcTBa 1O obOpasoBanuio B 2005-2008 rr. T'omoBHOW pa3pabOT4MK MpoeKTa -
OenepanbHOe  TOCYJapCTBEHHOE — aBTOHOMHOE — yupekaeHue  ['ocymapcTBEHHBI — Hay4yHO-
HCCIIEOBATCILCKHA WHCTUTYT HMH(POPMAIMOHHBIX TEXHOJIOTHH W TenekoMmMmyHukammii (OI'AY T'HUU
UTT "Undopmuka") www.informika.ru.

UC "Enunoe okHO" 00BEOUHSCT B €AMHOE HH(POPMAIMOHHOE MPOCTPAHCTBO SJICKTPOHHBIE PECYPCHI
CBOOOJTHOTO JOCTYTA JIS BCEX YPOBHEH 00pa3oBanus B Poccun. Pa3mensl 310l CHCTEMBI:

- DJekTpoHHAsi O0MOJIMOTEKA — SBISICTCA KPYIMHEUITAM B POCCHMCKOM CcerMeHTe HTepHeTra
XPaHWIMIIEM TOJTHOTEKCTOBBIX BEPCUH YUYEOHBIX, y4eOHO-METOAMYECKUX M HAyYHBIX MAaTEpUaloOB C
OTKPBITEIM JTOCTyIIoM. bubnmoreka coxepkut 6omee 30 000 marepuanoB, MCTOYHHKAMH KOTOPBIX
ABISAIOTCSA OOJIee TPEeXCOT POCCHUHCKHUX BY30B H APYTUX 0OpPA30BAaTENBHBIX W HAYYHBIX YUPEKICHHA.
OcHOBY HamojHEHUS OWUOTMOTEKHM COCTABISIIOT 3JIEKTPOHHBIE BEPCHH  YU4eOHO-METOAMYECKHUX
MaTepUaoB, IIOATOTOBJICHHBIC B By3aX, IPOIICIIINE PEICH3UPOBAHNE M PEKOMEHIOBAaHHBIC K
WCTIOJIb30BaHMUIO COBETaMHU (PaKyIbTETOB, yI€OHO-METOANYECKUMHU KOMUCCHSIMHA B APYTUMHU BY30BCKUMHU
CTPYKTYpPaMH, OCYIIECTBISIOIUMH KOHTPOJIb y4eOHO-METOTUIECKON ACATENTbHOCTH.

- UHTerpajabHbIii KATAJIOT 00pPa30BaTeIbHbIX HHTEPHET-PECYPCOB COJCPKUT IPEICTABICHHBIC B
CTaHJApTU30BAaHHON (opMe MeTaJlaHHble BHEIIHUX pPECYypCcOB, & TakKXe COJCPKUT OIMUCAHUS
MTOJTHOTEKCTOBBIX ITyOJIMKAITNi AICKTPOHHON OmOmmoreku. O0mmii o0beM Katamora mpesbimaeT 56 000
MetaonucaHuid (u3 HuX okojo 25000 - BHemHHe pecypcbl). Pacmmpennsiii momck B "Katamore"
OCYIIECTBISCTCS 10 HA3BaHUIO, aBTOPY, aHHOTAIIUH, KIFOYEBBIM CIIOBAM C BO3MOXHOW (UIIbTpanuel 1mo
TeMaTHKe, MPeIMETY, THITY MaTepHalia, YpOBHIO 00pa30BaHuUs U ayAUTOPHH.

- U30pannoe. B paznene npeacraBieHs! TOA00OPKH HanOoJee CONEPKATENBHBIX U MOJE3HBIX, 10 MHEHHIO
peAaKkuuy, UHTEPHET-PECYPCOB AJIsl 001IEero U MPoeCCHOHATBHOT0 00pa30BaHHUs.

- bubaunorekn BY30B. Paszmen comepXUT TOMOOPKH CANTOB BY30BCKHX OHOJIMOTEK, DJICKTPOHHBIX
KaTaJIOrTOB OMOJMOTEK By30B M MOJHOTEKCTOBBIX DJIEKTPOHHBIX OMOINOTEK BY30B.

Jlns caMocTOsATENRHOTO TToA00pa TUTEPaTyphl B OmOIHoTeke Spl'Y pekoMeHIyeTCs NCTIOIb30BaTh;

1. JInunsbnii kadouHet (http://lib.uniyar.ac.ru/opac/bk login.php) gaeT BO3MOXHOCTH IMOJydeHUs on-line
JOCTyIa K CIIUCKY BBIAAHHOW B aBTOMAaTU3UPOBAHHOM PEXXHUME JUTEPATYPhl, IPOCMOTPA M KOTIMPOBAHUS
3JIEKTPOHHBIX BEPCUM M3AaHUM COTPYAHUKOB yHHBepcuTeTa (yueO.u MeTo. IOCOOUs, TEKCThI JIEKLUI 1
T.1. Jns pabotel B «JInyHoM kabuHeTe» HeoOxoammo 3aiiTh Ha caWT Hayunoit 6mbmmotexku SplY c
m000i1 ToukH, uMMeromed goctyn B Internet, B MyHKT MEHIO «JJEKTPOHHBIA KaTajor»; MPOUTH
HpOLIENYpPY aBTOPHU3ALUH, BbIOpaB BKIAIKy «ABTOpPU3AaLUA», U 3alOJHUTH IPEICTABICHHBIC OIS
UHGOPMAIUH.

2. DnexkTpoHHasi 6MdIMOTeKa y4eOHbIX MaTepuaitos SApl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) comepxut 6omee 2500 MONHBIX TEKCTOB yUYCOHBIX H
y4eOHO-METOAMYECKUX MAaTepUaJOB IO OCHOBHBIM H3y4YaeMbIM JUCLUIUIMHAM, MW3JAHHBIX B
yHHBepcuTeTe. JlocTyl B ceTH yHUBEPCUTETA, THOO MO JIOTHHY/TapoJIio.

3. DnexTponHas kapTroTeka «KHUroobecne4eHHOCTbY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpeiBaeT y4eOHBINI (QoHI  HAyIHOM
oubmuorexn Spl'Y, mpenocTaBiser omepaTMBHYIO WHPOPMALHUIO O COCTOSHHUM KHUTO0OOECTICYEHHOCTH
JUCLUIUIMH OCHOBHOM M JIOTIOTHUTEIBHON JTUTEPATypol, a TaKKe LUK TUCHUIUIMH U CHEHUANTbHOCTEH.
OnekTpoHHas KapTtoTeka «KHHrooOecreyeHHOCThY MOCTYIHA B CETH YHHUBEpcuTeTa W uepe3 JImuHbIi
KaOHHET.
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