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Spocnasnb
1. Ilen ocBOeHMS QUCHMIIIMHBI
Huctmummna  «uddepeHnmanbaple  ypaBHEHUST W ONEPAMOHHOE  HCUYHCICHHE.
Pa3zHocTHBIE ypaBHEHHA» COAEHCTBYET (yHIaMEHTalIu3aluuu oOpa3oBaHUs, (OPMHUPOBAHUIO
KyJbTYpbl aHAIUTUYECKUX BBIYMCICHUH B paMKax LUKJIA aHATUTHYECKUX NUCHUILIHH. Llembio
IPEenoIaBaHusl AUCHUILINHBI ABJISETCA O3HAKOMIICHHE CITyLIaTesel ¢ HesIMU U METOJJaMU TEOpUU
OOBIKHOBEHHBIX (P PepeHIINaTbHBIX YPAaBHEHUH.

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

JlanHasi IMCUMIUIMHA OTHOCHUTCS K 00si3aTenbHOM yactu bioka 1 u sBisieTcsl 4acThbio
Moyt «MaTteMaThka.

Jucuummuna «/luddepennmanbuple  ypaBHEHHS U ONEPAIIOHHOE  HCUHCIICHHE.
Pa3HOCTHBIE ypaBHEHUS» BXOJUT B IMKJI JUCIHIUIAH, KOTOpPhIE OOECIEYMBAIOT OBIIAJICHUE
AQHAIUTUYECKUMHU U YHCIECHHBIMU METOJAaMU, HEOOXOIMMBIMH JJIsi MOATOTOBKU CIIeHaINCTa-
MareMarvka. OHa OCHOBBIBAETCS HA 3HAHMIX TMOJYYCHHBIX CIYHIATeJSIMU MpPU H3YyYCHUU
nucuuiinH  "Marematudeckuii aHanus", "AnreOpa". 3HaHUS W HABBIKM, IOJIYYEHHBIE NPH
W3YYEHUU TUCHUTUIMHBI, UCIIONB3YIOTCA MPU U3YYEHUHU OOIIEnpOoPeCCHOHAIBHBIX JAUCIUILINH,
psifa creuuaIbHbIX AMCLUUIUINH, a TaKKe MPU BHINOJHEHUH KYPCOBBIX U JUIUIOMHBIX paboT,
CBSI3aHHBIX C MATEMATUYECKUM MOJICTTUPOBAHUEM U TMHAMUYECKUMHU CHUCTEMaMH.

3. [IlnanupyemMsle pe3ybTaThl 00y4eHHs MO ANUCHHUILIMHE, COOTHECEHHBIE ¢ TVIAHMPYEMbIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

[Iponecc n3yueHust JUCUMIUIMHBI HAlpaBjeH Ha (OPMUPOBAHHE CIIETYIOLINX
komneteHui B coorserctBun ¢ ®I'OC BO, OOII BO u npuobpeTeHus ciieayomux 3HaHui,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1EATEIbHOCTH:

dopmupyemas Nuagukarop ITepevennb
KOMIIeTeHIH AOCTUKEHUS IUIAHMPYEMBbIX pe3yJIbTaTOB 00yUeHH s
(koa u KOMIIeTeHIINH
¢popmyupoBka) (kox n
(opmyImpoBKa)

ObmenpodeccuoHaNbHbIE KOMIIETEHIMU

3HaTh:
—  TEeopeMbl CyIIeCTBOBAHUS PEIICHUI
HavaJbHOM 3a/1auu;
—  TeOopeMBbI O HEMPEPHIBHOM 3aBUCUMOCTHU
€LIEHUI OT HayaJbHbIX YCIOBUH U
OIK-1. P . Y
apameTpoB;
Crioco0OeH HCIoTb30BaTh N .
NI-0OITK-1.1 —  o0mue CBOMCTBA TMHEHHBIX CHCTEM
10JIOKEHHUSL, 3aKOHBI U .
OcyILecTBISET IOCTAHOBKY muddepeHInaTbHBIX YpaBHSHUI;
METO/Ibl €CTECTBEHHBIX HAYK N
3aJja4u, BEIOUpAET CIrocoo —  TeopeMbI 00 YCTOHYHBOCTH TI0 TIEPBOMY
Y MaTeMaTHUKH JUIsl pEeLIeHUs ..
. €€ peleHus. MIPHUOINKESHUIO.
3a/1a4 UH>KEHEPHOH
Ymersn:

JeSITeIbHOCTH .
—  pemiats JIMHeWHbIe AU depeHnnanbHbe

YPaBHEHHUS € IIOCTOSIHHBIMU
KO3 pHUIHEHTaMHY;

—  HCCIJIEeIOBATh YCTOMYUBOCTH PEIICHUN
TaKUX ypaBHEHUI.




®opmupyemas Nuauxarop Ilepeuennb

KOMIIeTEeHIUSA AOCTHKEHU S IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH s
(koa u KOMIIETeHIIUH
(¢hopmyaupoBka) (kox n
¢hopmysnupoBka)

Ob6menpodeccnoHabHbIe KOMIIETEHIIUN

NJ-OIIK-1.2
IIpumensier
MaTeMaTH4eCKUil
anmapar, pu3n4ecKue
3aKOHBI U TEOPUH IS
peLIeHUs TPUKIIATHBIX
U TEOPETHUYECKUX
3ajad.

Ymetsn:
— muddepeHIMpoBaTh PEIICHUS 10
HaYaJbHBIM YCJIOBUSIM U TTapaMeTpaM.
Biagerbs HaBbBIKAMM:
— KaueCTBEHHOTO MCCIIEAOBaHUS
JIMHEHHBIX U HEJIMHEWHBIX
mddepeHInanbHbIX ypaBHEHUH.

4. O0bém, CTPYKTYpa U cofepKaHHue TUCHUIIINHBI

O61mas TpyA0EMKOCTh AUCHUILINHBI COCTaBIsAeT 4 3auéT. en., 144 akan. yac.

Ne Tembl (pa3zaesnbl) Buabl yueOHBIX 3aHATHH, ®opmMBbI TEKYyLETO
n/n JUCIHUILINHDI, BKJIIOYasi CAMOCTOSAITEIbHYI0 KOHTPOJIA
UX CO/lep:KaHue padoTy CTyIeHTOB, yCIeBaeMOCTH
U UX TPYA0EMKOCTD
? (B akaileMHYECKHX 4aCaXx) dopma }
< NMPOMeKYTOYHOM
8 aTTrecranuu

(no cemecmpam)

®opmbl D0 u 10T
(npu nanuuuu)

KonrakTHas padora

JICKIITUHU
MPaKTHIECKUE
JlabopartopHbie
KOHCYJIbTallN{
aTTeCTAIl[MOHHBIC
UCIIbITAHUA
CaMOCTOSITeIIbHAS
pabota

-
N

1 [IpenBapurenvHble cBeneHUs | 3 2 3aganust it

U3 anredpsl U JOMAIIHEH padoThI
MaTEMaTHYECKOI0 aHaIn3a.
Hop™e! BekTOpOB 1 MaTpwuil.
[TpuHIMT CKUMAOIINX
otobpaxenuid. Teopema
Aprena.

2 TTonsarue 3 2 1 2 |3amauus g

nud depeHInanbHOro JIOMaIIHeH paboTh
ypaBHEHUS; TIOJIe
HaTPaBJICHUI;, PEIICHUS;
HUHTErpalibHbIC KPUBBIC;
BEKTOpPHOE 110J1€; (ha30BbIe
KpPHUBHIE.




6 mom uucne ¢ 30 u J[OT

Unousuoyanvhvie
sadanus VK 6
LMSMoodle

DJeMeHTapHbIE METObI
WHTETPUPOBAHUS: YPaBHEHUS
C pa3IeNsIFOIIIMUCS
NepEMEHHBIMHU, OTHOPOIHEIC
YpaBHEHUS, YpaBHEHHUS B
moTHBIX mudpepeHnmanax,
UHTErPUPYOLIUI
MHOXHTENb, TNHEHHOE
ypaBHEHUE, YpaBHEHUS
Bepuynnu u Pukkatu.

Kontponbnas pabora
Nel

JIuneiinbie

mud dhepeHIranbHbIC
ypaBHEHUS IEPBOTO
nopsiaka. CyliecTBOBaHUE U
€MHCTBEHHOCTh PELICHNS
3agaun Ko mist
OJTHOPOJHOTO YpaBHEHHUSI.
Heonnoponnoe ypaBHeHuUe.
[Tepuoanueckue peuieHus
OJTHOPOJIHOTO H
HEOJHOPOJHOT0 YPaBHEHUN
C TIepUOINIECKIMHU
Kod(dUIeHTaMU.

3anaHus s
JOMAIHEH paboThI

Jluneiinoe ogHOpOAHOE
ypaBHEHHUE N-TO MOPSIKA C
IIOCTOSAHHBIMHU

KO3 GUITeHTaMU.
Ctpykrypa o011ero
peluenus. Beinenenune
BEILECTBEHHBIX PEIICHUM.

3amanus i
JOMAIHEH padoThI

6 mom wucne ¢ 30 u J[OT

Unousuoyanvhvie
saoanus YK 6
LMSMoodle

JIuneiinoe HEOJHOPOAHOE
YpaBHEHHUE N-TO NOPSAIKA C
IMOCTOSIHHBIMU

KO3 GUIeHTaMU.
Oyukuus Komm. Pemenue
HEOJHOPOJHBIX YPaBHEHUI
CO CHELUAILHOM IPaBon
JaCThIO.

3agaHust it
JIOMaIHe paboThl

Teopema cymecTBOBaHUS U
€IMHCTBEHHOCTH PEIICHUS
3anayn Kommm myis cuctemsl
JIMHEHHBIX
nuddepeHInaTbHBIX
YPaBHEHUI IIEPBOTO
MOpsIJIKA.

3aganust it
JOMAIIHEH paboThI

O01ee pernieHne JIMHESHHON
OJHOPOJTHOM CUCTEMBI C
HOCTOSIHHBIMH

ko2 punmenTamu.

3agaHust it
JIOMAIIHEH padoThI

OO6miee pereHue THHEHHON
HEOJITHOPOJIHOW CUCTEMBI C

3amaHus s
JIOMAIIHEH padoThl




MOCTOSTHHBIMH
KO3 GUIMEHTaMU.

10

MarpuuHasi 3KCIIOHEHTA.
CrTpyKTypa pereHuit
CHCTEMBI C IIOCTOSHHBIMA
kodpurmmenramu. OnieHKa
MaTPUYHON 3KCIIOHEHTEHI.
[ToBenenue pemeHuii Ipu
OOJTBIITUX BPEMECHAX.

Kontponsnas  pabota
Ne2

6 mom uucne ¢ 30 u JJOT

Hnousuoyanvhoie
3a0anus JVK 8
LMSMoodle

11

dyHIaMeHTaIbHAS MaTPULA
CUCTEMBI C TEPEMECHHBIMH
koadpurmentamu. dop-
myna OcTporpaackoro-
JlnyBuis.

3amanust 11 JOMAaIITHER
paboThI

12

JIvHeliHbIE CUCTEMBI C
MEePUOANYECKUMHU
koaddurmenramu. TeopeMsr
JlsamynoBa n ®noke. O0miee
pelIeHnEe TMHEUHOM
OJHOPOJIHOM CHCTEMBI C
NEePUOJNUECKIMU
koddunmentamu.

3anaHus s
JOMAIHEH padoThI

13

TeopeMsl CyllleCTBOBAaHUS U
€IMHCTBEHHOCTH PEIICHUS
3aaaun Koum nmst cuctemsl
HEJIMHEWHBIX

nmud hepeHnanbHBIX
YpPaBHEHUI IEPBOTO
MOpsIZIKa.

3amaHus 11
JIOMarTHe paboThl

14

HenpepriBHas 3aBUCHMOCTD
pereHuit

g hepeHInanbHBIX
YpaBHEHUH OT Ha4aJIbHBIX
YCJIOBHH.
Huddepennmpyemocts
peLIeHN 0 HaYaJIbHBIM
YCIIOBHSIM. YPaBHEHUS B
BapHalHAX.

3aganus it
JIOMAIlHe# paboTh

6 mom yucne ¢ 30 u JJOT

Unousuoyanvhvie
saoanus YK 6
LMSMoodle

15

HenpepbiBHAas 3aBUCHMOCTh
peleHuit

T epeHInaATBEHBIX
ypaBHEHHH OT apaMeTpOB,
BXOJISIIMX B MPaBbIC YaCTH,
nuddepeHIUPYEMOCTh 10
napameTpam. MeTo Maioro
napameTpa.

3agaHust it
JOMAIITHEH padoThI

16

IIponomxenue pereHui.
Henponomxaemsle pereHusl.

3amaHus s
JIOMAIIHEH padoThl

17

Y CTONYMBOCTD pEIIEHHN.
VCTOWYHBOCTD B IMHEHHBIX
cucTeMax

3agaHust Wit
JIOMaIHe paboThl




18

Bropoit metox JlsmyHoBa.
®yukiuu JIsmyHoBa.
Teopemsl JIssmyHnoBa 00
YCTOMYUBOCTH U
ACUMITOTHYECKOMN
ycToitunBocTd. Teopema
UYeTaeBa 0 HEYyCTOMYUBOCTH.
[Toctpoenune pyHKIMIA
JIsmyHoBa 151 JIMHEWHBIX
CUCTEM C IIOCTOSIHHBIMU
ko punmenTamu.

3agaHus oig JoOMaIlHe

paboTHI

19

Teopewmst JlammyroBa 06
YCTOMUYMBOCTH IO IEPBOMY
IPUOTMKEHHIO.

3aga”us it
JIOMAaITHEH paboThI

20

YceTroiunBocTh
MHorowieHoB. Kputepuit
Payca - I'ypBuna.
YacTOoTHBII KpUTEpUI
Muxaiinosa.

3amanus amis
JIOMAaITHEH paboThI

21

ABTOHOMHBIE CUCTEMBI

T epeHInaATBEHBIX
ypaBHeHHi1. CBOICTBA
TPAEKTOPUI aBTOHOMHBIX
cucteM. KauecTBeHHBIN
AHAJIU3 NIOBEACHUS PELICHUI
ABTOHOMHBIX

nmud hepeHnanbHBIX
YPAaBHEHUI IIEPBOTO
MOpSIKa.

3amanus it
JOMAIHEH padoThI

22

®da3oBast INIOCKOCTh
JIMHENHOU ByMepHOU
aBTOHOMHOM CHCTEMBEL.
Knaccuduxarmst ocoobrx
TOYEK.

3amanus i
JIOMarTHe paboThl

6 mom uucne ¢ 20 u J[OT

Hnousuoyanvhoie
sadanus VK 6
LMSMoodle

23

Kpaessle 3agaun ams
JIMHENHBIX ypaBHEHUM
BTOPOTO MOPSIIKA.
CoOcTBeHHBIC 3HAUCHUS U
COOCTBEHHBIE (DYHKITHH.

KonTpossHas pabora
Ne3

24

IlepBsiit uarerpai. Teopema
0 TIOJTHOM Habope
HE3aBUCHMBIX IEPBBIX
WHTETPAJIOB B OKPECTHOCTH
HE0CO0O0! TOYKH.

3aganus Wit
JIOMAIlHe# paboThl

Koncynbranus nepen
9K3aMEHOM

ATTGCTaLII/IH MMPOMECIKKYTOYHAA

0,5

33,5

OK3aMeH

UTOoro

34

17

0,5

86,5

6 mom uucie ¢ 30 u JIOT

10




Ilpumeuanue: 06vém (8 uacax) camocmoamenbHol pabomol 8 pAMKAX YCMAHOBIEHHO20 OAHHOLL
PIl]] xonuuecmea uacos, evinoausemoti cmyoeumom c npumenenuem 20 u JIOT (¢ VK
«duepenyuanvnvie ypasnenus u onepayuonumoe ucuucienue. Paznocmuvle ypaenenus» 6
LMSMoodle), onpeoensemces kasxcovim cmydenmos 6 3asucumocmu om ypoeHsi €20 no020mMosKu
U cnocob08 8bINOIHEHUSL OAHHO20 8UOA pabom.

Conep:xxanue pa3/iesioB IUCHUIIHHBI:

Pazpen 1.
[IpenBaputenbHble CBEACHUS U3 aTeOpbl U MATEMAaTUIECKOTO aHai3a. HOpMbI BEKTOpOB U MaTpHL.
[Mpunnun cxxumaronux orodpaxenuii. Teopema Apiiena.
Paznen 2.
[Tonstre audQepeHInanT HOr0 ypaBHEHHS;, IOJie HAalpaBJICHUH; pEIICHHs, HWHTETpalbHbIe KPHBHIC,
BEKTOpHOE 1oJie; (a3oBbie KPUBHIE.

Pazpen 3.
OneMeHTapHbIE METO/Ibl HHTETPUPOBAHUS: YPABHEHHUS C Pa3ACNIAIOIIMMUCS TEPEMEHHBIMH, OJTHOPOIHBIC
ypaBHEHUS, YpaBHEHHUS B TIOTHBIX MU depeHnnanax, HHTerpUPYIOIANA MHOXHUTEIb, THHEHHOE
ypaBHEHUE, ypaBHEHUS bepHyn u PUkkaru.

Pazpnen 4.
Jluneitabie muddepeHnnanbpable ypaBHEHUS epBOTO mopsiaka. CylecTBOBaHHE M €IUHCTBEHHOCTD
pemrenus 3agagu Komm mist ogHOpoaHOTO YpaBHeHus. HeoqHopoaHoe ypaBHeHue. [leprnonnyeckue
peLIeHHsT OJJHOPOIHOTO M HEOJHOPOIHOTO YPaBHEHHH C IEPUOANICCKUME K03 huIieHTamMu.

Paspen S.
JlunHeiliHOE OAHOPOAHOE YPABHEHUE N-TO MOPSIIKA C IOCTOSTHHBIME KoddduiueHTaMu. CTpyKTypa 00111ero
peleHus. Beienenne BelecTBEHHbIX PEIIEHUMN.

Paznen 6.
JluHeltHOE HEOTHOPOAHOE YPaBHEHHUE N-TO MOPsAKA ¢ TOCTOSHHBIME Koddduimentamu. DyHKIuSA
Komm. Perienne HeoHOPOAHBIX ypaBHEHHH CO CTIEIUAIbHOM NpaBoi 4acThIO.

Paszpnen 7.

Teopema cymiecTBOBaHHS U €IMHCTBEHHOCTH pelieHus 3aaauu Koy 1151 cucTeMbl JINHEHHBIX
nmud dhepeHIaNbHBIX YPaBHEHHUH TEPBOTO MOPSIKA.

Paznen 8.
O6miee perieHue TMHEHHON 0THOPOHOM CUCTEMBI C TOCTOSTHHBIMU KO3 QHUIIMEHTAMH.

Pazgen 9.
OO1ee perieHue JIMHEHHONH HEOAHOPOAHON CUCTEMBI C TIOCTOSIHHBIME KO3((HUIMCHTaMU.

Paznen 10.

MarpuuHast s5kcrioHeHTa. CTPYyKTypa PeLIeHUi CUCTEMBI C TOCTOSIHHBIMHU KO3 QHLIUCHTAMH.
OrneHka MaTpU4HO SKCIIOHEHTHI. [loBeneHne peneHuit mpyu GOBIINX BpeMEHaXx.

Paznen 11.

OyHnamMeHTaNbHas MAaTPUIA CUCTEMBI C IEpEMEHHBIMU KodddunmeHTamMu. @opmyia
Ocrtporpanckoro-JInyBumis.

Paznen 12.

JluneitHbIe cUCTEMBI C TiepruoauueckumMu kodddunuentamu. Teopemst JlsmyroBa u droke.
O0miee perieHne TMHEHHON OTHOPOTHON CUCTEMBI C IEPUOINICCKUME KO PHITUCHTAMH.

Paznen 13.

Teopembl CyliecTBOBaHUS U €JMHCTBEHHOCTH peleHus 3a1aun Ko /i cucTeMbl HeTHHEMHbBIX
IudQepeHInaNBHBIX YPaBHEHUH MIEPBOro MOPSIKA.

Paznen 14.

HenpepoiBHast 3aBUCUMOCTH peteHni auddepeHIratbHbIX YPaBHEHHH OT HaYaJ bHbIX YCIIOBHH.
duddepenuupyeMocTs peleHnid 1o Ha4yaabHBIM YCIOBUSM. Y PaBHEHHS B BapUallHsX.

Paznen 15.

HenpepoiBHast 3aBUCHMOCTh peleHnid udhepeHIaibHbIX YPaBHEHHH OT MMapaMeTpOB,
BXOJSIIMX B MpaBble YacT, AuddepeHnupyeMocTs 1o napamerpam. MeTo Majoro napamerpa.

Pasnen 16.
[Iponomxenue pemennii. Hempomomkaemple perieHus.
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Pazgen 17.
YcToiunBOCTh pelIeHU. Y CTOMYUBOCTD B IMHEHHBIX CHCTEMAX

Paznen 18.
Bropoit meron JlsmynoBa. @yuknuu Jismynosa. Teopemsr JlsmyHOBa 00 ycToitunBoCTH 1

aCHUMIITOTHYECKOU ycToiunBocTH. Teopema Yeraesa o HeycToitunBocTH. [locTpoenue GpyHkmii
JlsmmyHOBa 1 TMHEHHBIX CUCTEM C TIOCTOSHHBIMU KO3 UIIMEHTaMH.

Paznen 19.

Teopemsr JIamyHoBa 00 YyCTOHYUBOCTH 110 IEPBOMY NPUOIHKEHHIO.

Paznen 20.

¥YcrolunBocTs MHOTOWIEHOB. Kputepuii Payca - I'ypBunia. YactoTHslil kputepuid Muxaiinosa.

Paznen 21.

ABTOHOMHBIE CHUCTEeMBI T dhepeHInanbHbIX ypaBHeHHH. CBOCTBA TPAEKTOPHIA aBTOHOMHBIX
cucteM. KauecTBEeHHBINM aHAIN3 MMOBEICHHUS PELICHUI aBTOHOMHBIX TU(QepeHInaTbHbIX ypaBHEHUIH
IIEPBOTO MOPSIKA.

Pazpmen 22.
(DaBOBaSI IIJIOCKOCTb HHHeﬁHOﬁ I[ByMCpHOI‘/'I aBTOHOMHOI‘/'I CHUCTCMEIL. KJ'IaCCI/I(bI/IKaHI/IH OCOGLIX
TOYCK.

Paznien 23.
Kpaessie 3amauu 1151 JIMHEHHBIX YpaBHEHUH BTOPOro nopsjaka. COOCTBEHHbIC 3HAYCHHS U
coOcTBeHHBIE (PYHKIIHU.

Paznen 24.
[lepBeriii unTerpain. Teopema o MoMHOM HabOpe HE3aBUCHMBIX MEPBBIX HHTETPATIOB B
OKPECTHOCTH HEOCOOOM TOUKH.

5. Odpa3oBareibHbIe TEXHOJIOTHH, B TOM YHCJ€ TEXHOJOTHU JJIEKTPOHHOr0 00y4YeHHs W
JAUCTAHIHOHHBbIE 00pa3oBaTe/JibHbIe TEXHOJOIHHM, HCIOJIb3yeMble TNPH OCYIIeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca Mo AHUCIIUIIHHE

B mpouecce O6y‘leHI/IH HCITOJIB3YIOTCA CIICAYIOIINC 06pa3OBaTeHBHLIC TCXHOJIOI'H:

AxageMuyecKkasi JIeKIUS ¢ 3JIeMEHTaMH JIeKIUH-0ecebl — I10CJIE0BATEILHOE
U3JI0’)KEHUE MaTepuaia, OCyIIECTBIsIEMOE IPEUMYILIECTBEHHO B BI/I€ MOHOJIOTa MPENoaaBaTess.
OneMeHThl JIeKIMu-Oecenbl 00ecneunBalOT KOHTAKT INpenojaBaTest ¢ ayJuTopueHd, 4To
MO3BOJISIET MIPUBJIEKaTh BHUMAHUE CTYJIEHTOB K Han0oJiee Ba)KHBIM TeMaM JIUCLUUIUINHbI, aKTUBHO
BOBJIEKaTh UX B Y4eOHBIN Mpolecc, KOHTPOIUPOBATh TEMIT U3JIOKEHHs Y4eOHOro marepuaia B
3aBUCHUMOCTH OT YPOBHSI €70 BOCHIPUSITHSL.

IIpakTHyeckoe 3aHATHE — 3aHATHE, NTOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHMH U
HABBIKOB 10 3aKPEIJICHUIO MOTYYEHHBIX Ha JEKIUN 3HAaHUH.

KoHcyabTanum — BHJ y4eOHBIX 3aHATHH, SBIAIOIIMNACA OXHOW M3 (GOPM KOHTpPOJIS
CaMOCTOSITENIbHOM ~ paboThl  CcTyAeHTOB. Ha KOHCynmpTamusix 1O MOpock0e  CTYJEHTOB
paccMaTpuBaIOTCsl Haubojee CIOXKHBIE MOMEHTHI IpU OCBOEHHM MaTepuaya JUCLUIUIMHBL,
npenojaBaTesb OTBEYAaeT Ha BONPOCHI CTYIEHTOB, KOTOpbIE BO3HHMKAIOT y HUX B Ipoliecce
CaMOCTOSITENIbHON PaOOTHI.

B nporecce 00yueHUs HCMIONB3YIOTCS CAEAYIONINE TEXHOJIOTUU STIEKTPOHHOTO O0yUeHUs
Y JUCTaHIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHUH:
DJIeKTPOHHBIN y4yeOHbIH Kypc «/IuddepeHunanbubie 1 HHTErpajibHble YPABHEHHSD» B
LMS Daexrponnslii yauepcuter Moodle SIpI'Y, B KOTOpOM:
- TMpeACTaBleHBbl 3aJaHus JUIsl CaMOCTOSITENILHON paboThl OOydaromuxcs MO TeMam
JUCLIUILUIUHEIL,
- OCYIIECTBJSECTCS IPOBEACHUE  OTIAEIBHBIX MEpPOINPUATHN  TEKYIIETO  KOHTPOJIS
YCIIEBAEMOCTH CTYAECHTOB;
- INPEIACTaBJIEHBI TEKCTHI JEKIUHI 11O OTAEIIBHBIM TEMaM JHUCLUIIINHBL;



- NpeACTaBJIEHBI IPaBUJIa IPOXOXKACHUS IPOMEKYTOUHOM aTTeCTAllMH 110 TUCLUIIIMHE;

- IPEICTaBJIEH CIUCOK y4eOHOM INTepaTyphl, pPEKOMEHIyEMOM JUIsl OCBOCHUS JUCLIUIUIMHBL,

- mpencraeieHa uHpopMmamus O (GopMe W BpPEMEHH MPOBEACHHS KOHCYJIBTAIMH 110
JUCLUIUINHE B PEXXUME OHJIANH;

- TmocpencTBOM  (opymMa  OCYWIECTBISICTCS CHHXpPOHHOE UM (WJIM) aCHMHXPOHHOE
B3aUMOJICIICTBUE MEXAYy OOydaroIlluMcsl M HpenojaBaTeleM B paMKax W3Yy4eHUs
JUCLUIUINHBI.

6. [lepeyeHb JMIEH3HUOHHOTO M (WJH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MNPOrPAMMHOIO
o0ecrneyeHusi, HCHOJb3yeMOro MNMpPH OCYIIECTBJEHUH 00pPa30BaTeJbHOr0 Mmpomecca o
JMCIHUILINHE

B mpomecce ocymecTtBieHHss  00pa3oBaTENBHOIO  Mpolecca IO JAUCIUIUIMHE
UCIIOJIB3YIOTCS:

JUisi POPMHUPOBAHUS MATEPUAJIOB JIJISI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS
IPOMEXYTOUHOU aTTeCTalllH, 1751 POPMUPOBAHUST METOUIYECKUX MAaTEPUAIIOB 110 TUCIUILIMHE:

- mporpammbl MicrosoftOffice;

- u3zareabckasa cucrteMa LaTex;

- AdobeAcrobatReader.

7. IlepeyeHb COBpPeMEHHBIX MNPO(ecCHOHAIBLHBIX 0a3 JAaHHBIX H HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YyeMbIX NPH OCYLIeCTBJIeHUN 00pa30BaTeIbHOIO Mpolecca 1no
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

B npomecce ocymecTBieHHs ~00pa3oBaTENBHOIO — Tpolecca MO  AUCHUIUIAHE
UCIIOJIb3YOTCSA:

ABTOMAaTH3UpOBaHHAs O6nbIMoTeYHO-MH(POPMAITUOHHAS cucrema «bYKU-
NEXT»http://mww.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOI ¥  [ONOJHHUTEJbHOH Yy4yeOHOW JMTepaTypbl, pecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTepHeT», HE00X0AMMBIX st
OCBOEHMSI TUCIUIIHHBI

a) OCHOBHAasl JIUTEpPaTypa

1. B.K. Pomanko. Kypc nuddepeHnmanbHbIx ypaBHEHHN U BapUallHOHHOTO UCUUCIIEHHUS. 2-€ U3,
— M.: JIaboparopus bazosbix 3nanuii, 2001.

2. A .H. Tuxonos, A.b. BacwibeBa, A.I'. CeemankoB. J{uddepenimanbapie ypaBHeHUs. 4-¢ U3I.
— M.: DU3MATJINUT, 2005. 256 c.

0) AONMOJIHUTENIbHAA JUTEpPaTypa

1. JI.C. IlonTpsrun. OObIkHOBeHHBIE MU depeHanbHble ypaBHeHus. - M.: Hayka, 1974.

2. M.B. ®enoprok. O0bikHOBeHHBIE U] PepeHtnanbabie ypaHenus. - CI16: Jlanp, 2003.

3. A.®. Gununmnos. COOpHUK 3a7a4 110 0OBIKHOBEHHBIM UGG epeHIINaTbHBIM YPaBHEHUSIM. — M.;
WxeBck: PerynspHas u xaotuueckast tuHamuka, 2005.

9. MaTepuanbHO-TeXHHYecKas 0a3a, He0OX0AMMasI IJIsl OCYIIEeCTBJIEHUsI 00Pa30BaTeIbLHOI0
npouecca no AUCHHUILINHE

HpI/I OCBOCHHHU JUCHUIUIMHBI UCTIOJIB3YIOTCA ayAUTOPHHU, 060pyZ[OBaHHI>Ie JJIsL IPOBECACHUA J'ICKLII/IIZ.
ABTOD:

[Tpodeccop kadeapsl MUKPOIIEKTPOHUKHU U 001IeH
buzuk, 1. pu3.-Mat. HayK, JOLEHT A.H. Kynukos


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«lu¢pepeHunajibHble YyPABHEHUS U ONlePALIMOHHOE HCYHCIeHue. PasHOCTHBIE

YPaBHEHUS»

DoH/1 OLIECHOYHBIX CPEICTB
AJIsl IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOI aTTecTalliu CTY/AeHTOB

no JTMCHMIIJINHE

1. TunoBble KOHTPOJILHBbIE 32IaHNUSI UJIH MHbIE MATEPHAJIbI,
Heo0X0aUMBblIe J1JISl OLleHKH 3HAHUI, yMEHU i, HABBIKOB M (WJIH) ONBITA /1A TeJIbHOCTH,
XapakTepu3youmx 3Tanbl GopMupoBaHus KOMIETEHIIUI

1.1 KoHTpoJ/IbHBIE 32aJaHUSI M HHbIE€ MATEPHAJIbI,
HCIOoJIb3yeMble B Mpouecce TeKyliei aTTecTanuu

3adanus 015 kKoHmpoabHou pabomul Nol

Bapuant Nel
1. Haiitu oOmiee pemenue
dx 3’
dt t®+x+1

2. Haiitu obmee perieHue
(2x+2y-1dx+(x+y—2)dy =0.
3. Haiitu oOmiee perenue
y'—yctgx =2xsin x.
4. Haiitu ob1iee pemieHue

’ 2 2 1
y=Yy —?,y*z;-

5. Haiitu obmiee penienue
(x+y—21dx+(x—y*+3)dy =0.

Bapuant No2

1. Haiitu oOmiee pemenue
xdy — (x’e™Y +2)dx =0.

2.

3.

Haiitu ob6uiee perenue

(2y —x—4)dx —(2x—y +5)dy =0.

Haiitu o6miee perneHue

y'cosx+ysinx=1.

Haiitn o6mee pemenne 3xy’y’ + y° —2x =0.
Haiitu oGmiee pemenue

(1+ (x* + y?)x)xdx + ydy = 0.
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Bapuant No4

1. HaiiTu oOmiee pemenue
t(Inx+2Int —1)dx = 2xdt .
2. Haiitu oOmiee pemienne y' = X+—y_3
y—-x+1
3. Haiitu oOmiee perenue

(x* =1)y’'+2xy —cosx = 0.
4, Haiitu obmee pemenne Xy’ — y> Inx+y =0.

5. Haiitu obmiee pemienue
xdx + ydy + xdy — ydx =0.

Bapuant Ne3

1. Haiitu oOmiee pemenue

(4t +x-3)*dt —dx =0.

2. Haiitu obmiee pemenue
(2x+4y+3)y'—x—-2y—-1=0.

3. Haiitu obiee penieHue
X —Xxctgt =4sint.

4. Haiitu obuiee penieHue
(x—y)ydx —xdy = 0.

5. Haiitu obmee pemenne (x° + y)dx — xdy =0.

Bapuant Ne5
1. Haiitu oOmiee pemenue
o @+x)?
t(x+1) -t*

2. Haiitu obmee pemieHue
(Bx—4y-3)y'—3x+4y+2=0.
3. Haiitu obmee pemieHue
X —2x =te? sint.
4. Haiitu obmee pemenue y' = y? v Yo = 1
5. Haiitu oOmiee pemienue
2xdx (y>-3x%)dy 0

y? y*

Bapuant Ne6

1. Haiitu oOiee pemenue
(1—x*y)dx + x*(y —x)dy =0.

-y+1
2. Haiitu o61uee perrenue Yy = w
X+y-3
3. Haiitu obmiee penieHue
y' +y=(x+1)e*cosx.
2
4. Haiitu obmiee pemieaue y' = y .
(y —x)x

5. Haiitu obmee pemieHue

(siny+ ysinx+%)dx+(xcosy—cosx+%)dy =0

Bapuant Ne7

1. Haiitu oOmiee pemenue

Xy*(xy'+y)=1.

2. Haiitu oOmiee pemienue
X+y—-2+1-x)y'=0.

3. Haiitu obmiee penienue

y'—y=sinx.

4. Haiitu ob1iee pereHue
(Y +x°+1)y +xy =0.

5. Haiitu obmiee penieHue
(x+y—21dx+(x—y*+3)dy =0.

BapuanT Ne8

1. Haiitu oOriee pemenue
x*dt + (e' —x)dx =0.
2. Haiitu oOriee pemienue
By —=7x+7)dx—(3x—7y—-3)dy =0.
3. Haiitu obmiee penienue
Xy’ —2y = x>Cos X.
4. Haiitu ob1ee penieHue
2y’xInx+y = xy ' cosx.
5. Haiitu obmiee pemienne
X(2x% + y*) + y(x* +2y?)y' =0.
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BapuanT NelO

1. Haiitu oOuiee pemenue
2

2xy'+1=y+ .
y-1
2. Haiitu oOree pemenue Yy' = X*y
l1-y—x

3. Haiitu obmiee pemenue
yxInx —y=3x’In*x.
4. Haiitu ob1ee perieHue
2y'sinx + ycosx = y*sin® x.
5. Haiitu obmiee pemienue
(3x* —2x — y)dx + (2y — x +3y?)dy = 0.

BapuanT Ne9
1. Haiitu oOuiee peienue
x X =t
dt

2. Haiitu oOmiee pemieHue
(Ax+2y+1)y'+8x+4y+1=0.

3. Haiitu obmiee pemienue

1

cos’t’

4. Haiitu obuiee pernieHue
y’dx + (x — y)xdy =0.

5. Haiitn obmee pemenne ydx — (y? + x)dy = 0.

X —Xtgt =

Bapuant Nell

1. Haiitu oOmiee pemenue

X% (dy —dx) = (x+ y) ydx .

2. Haiitu obmee pemieHue
(x—=2y-1)dx +(3x—6Yy +2)dy =0.

3. Haiitu oOmiee perenue

X +tetx = e Ve,
4. Haiit obmee pemenue y' = y° v o

5. Haiitu obmee pemieHue
(3x%y + y*)dx + (x® +3xy*)dy = 0.

1

- 2
+sin Xcos” X
y ydx+

Bapuant Nel2
1. Haiitu oOiee pemenue
dx t
— =—e” +X.
dt  x
2. Haiitu oOee peuienue y' = —M.
3X+2y-5

3. Haiitu obmee pemieHue

y'+2y = xe ¥ Cos X.
4. Haiitu obmee pemenne (X —t)tdx — x°dt = 0.
5. Haiitu obmiee pemienue

+sin y}dy =0.

cos’ xy (cos2 Xy
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3aoanus onsa koumpoavHoupabomoi Ne2

Bapuant Nel.
1. Haiitu oOmiee peienue
) x*Inx -1
SV e

2. Haiitu obmee pemieHue
y''+y =4C0S X;

Bapuant Ne2.
1. Haiitu oGmiee pemeHue
t*Iint + 1

2t2
Haiitu obmiee pemenue

y'+2y'+17y =e (1 +sin4x);

X =

3. Haiiu obiee pemenue 3. Haiitu obmiee pemnienue
i " —2X .
y"2y"+y'=x+e’; yr2yT= x4 xe
4. Haiitu obmice pemicHre CUHCTEMBI X =AX, 4. Haiitu obmiee perenne cuctembl X' =AX,
eciu eciu
5 -1 5 3 -10
A=[0 3 2| A=l1 1 05
0 -2 3 2 -2 2
5. Haiitu oOliee peleHne CUCTEMBI 5. Haiiti obmiee pereHne CHCTEMbI
5 4 1) oo 73 4. e
X'= X+| |e” =
_4 -3 -2 1 0
Bapuant Ne3. Bapuant Ne4.
1. Haiitu oOmiee peuieHue 1. Haiitu obmiee peueHue
, x*Inx -1 2
Yty x-1, ,,_y:4x +1;
X ZX\&

2. Haiitu obmiee penieHue
y'"+2y'+10y = xe * sin 3x;

3. Haiitu obmiee pemienue

y"'+8y = X + xe ;
4. Haiitu obuiee pereHne cucteMbl X' =AX,
eciu
3 -1 2
A=11 1 -2
0O 0 2
5. Haiitu oOuiee pemieHrne CUCTEMbI
dx
P 1,
dy 1
dt sint’

2. Haiitu oOiee pemieHue
y'—4y'+5y =(x+1)e
3. Haiitu obmiee penienne
y" +4y"=x+e™;
4. Haiitu ob1ee pemeHne cuctemsl X =AX,

—2X

sin x;

eciu
5 2 -2
A=|1 4 -1}
3 3 0
5. Haiitu oO1ee pemieHne cucTeMbl
dx +5x+2y =¢',
dt
dy 2x = e’
dt
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Bapuant Ne5.
1. Haiitu oGriee pemeHue
"y 4%% +1
ZX\& ’

2. Haiitu obmiee penieHue
y"'+4y'+13y =e ¥ +sin 3x;
3. Haiitu oOmiee perenue
y" —4y"=x+e”;
4. Haiitu ob1ee penieHure cuctembl X’ =AX,

eciu
3 -1 2

A= 1 1 2}
-2 1 0

5. Haiitu oO1iee perieHne cucTemMsl

Bapuant Ne6.
1. Haiitu oGmiee pemieHue
x*Inx-1

2 1)

X
2. Haiitu obmee pemieHue
y'+2y'+17y =e " +sin4x;
3. Haiitu obmiee pemnienue
y'+2y"=(x+1)e™;

4. Haiitu obmiee pernienne cuctemsl X' =AX,

y'+y=

cCilin
2 -1 0
A=11 0 O0f
2 -2 1

5. HaiiTu oO1ee pemeHne CuCTeMbl

-1 2 1

T 2 - 2 1 1 X' — X 4 -t
X= X+ > ~2 1 t
-1 1 1)cos“t-
Bapuant Ne7. BapuanT Ne8.

1. Haiitu oOmiee pemienue 1. Haiitu obmiee pemenue

- 2+ Xx°
ym + y" — - ; y” _+_ y — o ;

X X
2. Haiitu oOmiee perenne 2. Haiitu oOmiee perenue

y"+4y'+13y =e > +5sin 3x; y"'—4y'+5y = (x + 1)e *sin x;

3. Haiitu obmiee penienue
y"'-8y =X+ (x+1)e”;
4. Haiitu obuiee perieHne cucteMbl X' =AX,
eciu

2 1 0
1 3 -1§
-1 2 3

5. Haiitu ob1riee perieHne CucTeMbl

A=

-1 2
-2

1
0

2t

X+ e

3. Haiitu oOiee pemienue
yIV _4y||: X +e2x;
4. Haiitu obiee perienne cuctemMbl X' =AX,

€ClIn
1 1 -1
A=l1 2 2|
0 -1 2

5. Haiitu oO1ee perieHne CUCTEMbI

1
-2

1

1
X+

cost

BapuanTt Ne9.

Bapuant NelO.
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1. Haiitu oOmiee pemenue
1
Xzy” _ Xy’ _3y — 7;
X
2. Haiitu obmiee penieHue
y'=2y'+y =(Xx+2)e" +1;

3. Haiitu oOmiee perenue

y'"'+y'= XSin X;
4. Haiitu o01ee pemnieHne cuctemMbl X =AX,
eciu
2 0 -1
A={1 -1 O |
3 -1 -1

5. Haiitu oO1ee perieHne cucTeMbl

1 1 1)1
X + —
-2 -2

_1\ﬁ-

X =

1. Haiitu oGmiee pemenue

X2y"+xy' +y = x(6—Inx);

2. Haiitu oGmiee pemenue
y'+2y'-3y =(x+1)(e* +1);

3. Haiitu obmee pemnienue

y'"'+4y'" = XCO0s 2X;
4. Haiitu ob1ee pernieHre cucteMsl X =AX,

cClIn
4 -1 -1
A=l 2 1 -2
1 1 4

5. Haiitu oO1ee perieHne cucTemMsl

1 -2 t+1
X +

-1 2 1

Bapuant Nel 1.
1. Haiitu oOmiee pemenue

(x=2)2y"=3(x=2)y'+4y =X;
2. Haiitu obmee perieHue
y"'+2y'+10y =e”*sin 3x;

3. Haiitu obmee pemieHue

y'"'+8y =x(1+e?);
4. Haiitu obuiee pereHne cucteMbl X' =AX,
eciu
3 0 -1
A=l1 0 O
3 -1 0

5. Haiitu oO1iee perieHne cucTemMsl

5 4 1

X+| le7
—4 -3

Bapuant Nel2.
1. Haiitu oOiee pemenue
" ! 1
y'+2y'+y=—/;
xe

2. Haiitu oOmiee pemenue
y'—4y'+5y = (x +1)sin x;
3. Haiitu obmiee penieHue
y" +4y"=(x+1e™,;

4. Haiitu o61iee pernieHne cucTeMbl X =AX,

€ClIn
0 -1 -1
A= 2 -3 -2}
-1 1 0

5. Haiitu oO1ee perieHne cucTemMsl

4 2 1)1
X + —
-2 -1

—9 \ﬁ

X =

3aoanus ona koumpoavHou pabomur No3
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JlomantHue 3a1aHus MpeaaaraloTcs U3 3a1agHuKa;
1.A.®. Ouwmmnmo. COOpHUK 3a/1a4 IO OOBIKHOBEHHBIM U] depeHITHaTbHBIM YPaBHEHUAM. — M.;
NxeBck: PerynspHas u xaotuueckast tuHamuka, 2005.

HDaBI/IJIa BBICTABJICHHUS OLICHKH 110 PE3yJIbTaTaM CaMOCTOSTEILHOMI Da60TBII

OreHka 1o pe3yabTaTaM caMOCTOSATEIHHONW PabOThI cCUUTaeTCs B Oayiax mo ClIeIyroIeMy
MPUHIIMITY:
- 32 KaXKJ10€ MOJIHOCTHIO MPAaBUIILHO BBITIOJHEHHOE 3aaHue — 3 Oaia;
- IIPHM PEIICHUH JOYIEHbI He3HAYNTEIIbHBIC OIIMOKK — 2 OaJia;
- IPaBWJIBHO BBIOPAH CIIOCO0 peIIeHHs 3a/IaHusI, HO TIPH €r0 Pealu3allii JOIMYIICHbI rpyObIe
omuOku — 1 6amm.

2. CIuCcOK BONPOCOB M (MJIM) 3aJaHU 1JIs1 IPOBeIeHUs MPOMEKYTOUYHOM aTTecTAlNU
JK3aMeHALMOHHbIE OMJIEThI

AK3AMEHAIIMOHHBIM BUJIET Ne 1.

1. Hopmbl BeKTOpOB 1 MaTpuil (OCHOBHBIE ONPE/EeH s ). DKBUBAIEHTHOCTh BEKTOPHBIX
HOPM B KOHEYHOMEPHOM IIPOCTPAHCTBE.

2. MarpuuHas SKCIIOHEHTa U ee cBoiicTBa. COCOOBI HOCTPOECHUS MATPHYHOM
SKCIIOHEHTHI.

3. Haiitu o011ee pemenne cucTeMsl X'=AX, eciu

1 -1 1
A=1 1 -1
2 -1 0

SK3AMEHAIIMOHHBIN BUJIET Ne 2.

1. Teopema cyIiecTBOBaHUS U €IMHCTBEHHOCTH PEILIEHUs HayaabHOU 3anaun Komm
JUIS CKaJISIpHBIX TU(depeHIIMaIbHbIX YPaBHEHUH IEPBOTO MOPSIKA.

2. OO6iee perieHre TMHEHHOM HEOJHOPOIHOM CUCTEMBI. [IpHHITUTICYTIEPIIO3UITHH.
Crnyuait BEKTOPHOTO KBa3UIOJIMHOMA.

3. Haiitu obuiee penieHue cucteMbl

0 1 2ex
i p(t)
10 t+1

BK3AMEHAIIMOHHBII BUJIET Ne 3.

1. Metpuueckoe npocTpancTBo. [IpuHImn cxxumMaromux otodpaxenuit. Onpeaenure, Npu
kakuxanbssaserca cxumarommyM onepatop A:R? — R?, 3amaHHbIi MaTpHIeh

a a
0 b

20



2. HHTerpupoBaHue JMHEHHBIX CKAJSPHBIX YpPaBHEHHWH IIEPBOrO  MOpsAKa.
[Tepnonuueckue pereHus JIMHEHHbBIX CKAIAPHBIX AU PepeHINaTbHbIX YPaBHEHUH.
3. Haiitu obuiee penieHne ypaBHEHHUS

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

AK3AMEHAIIMOHHBIN BUJIET Ne 4.

1. JluneiiHble OJHOPOIHBIE YPABHEHHUS N-TO MOPSJIKA C TOCTOSTHHBIMU
koopduuuentamu. OOIee peuieHHe JUHEHHOTO OJHOPOJHOTO YpaBHEHHs (3amuch OOIIero
penieHus B AeicTBUTEIbHOM dhopme). [IpocTpaHcTBO pemieHuid.

2. Teopema Apuena.

3. Haiitu o01iee penieHre CucTeMbl

4 2 -1
x=/-1 1 1 |x
~1 -2 4

AK3AMEHAIIMOHHBII BUJIET Ne 5.

1. WuTerpupoBaHue JIHMHEMHBIX HEOJHOPOAHBIX YpaBHEHMM n-ro mnopsaka. Ciydaid
KBa3UIIOJIMHOMA.

2. Pemenue JHMHEWHBIX CHCTEM C TIOMOIIBI0 MATPUYHON OKCIOHEHTHL. Teopema
CyLIECTBOBaHUS W €IUHCTBEHHOCTM pelleHus 3afgaud Komm [y JIMHEMHBIX CHUCTEM C
MOCTOSTHHBIMH KO3 (DUIIEHTaAMHU.

3. Haiitu obiee penienne ypaBHeHUs

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

BK3AMEHAIIMOHHBII BUJIET Ne 6.

1. I/IHTerI/IpOBaHI/IC JIMHEMHBIX HCOAHOPOIHBIX ypaBHeHPIfI n-ro mnopsAaka. Hpe,I[CTaBJ'ICHI/Ie
JaCTHOI'0 peHICHUs C IMOMOIIbIO (bYHKI_[I/II/I Komiu. Merton Bapuanuu HPOU3BOJIBHBIX
IIOCTOSAHHBIX.

At
2. Teopema 00 OLIEHKE MATPHYHON SKCIIOHEHTHI. OLIEHNTE HOPMY MATPHIBI ” € ” , €CIIN
1 2 3
A=-2 1 2
0 0 -2

3. Haiitu ob1ee penieHre ypaBHEeHUS

y' = 2xy + xe* cos(2x)

u pemrenre ¢ HavanbaeM yenosuem Y(0) =0,
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SK3AMEHAIIMOHHBII BUJIET Ne 7.

1. Jluneiinwsie nuddepeHIMaTbHbIC YPAaBHEHUS N-TO MOPSIKA C TOCTOSTHHBIMU
koaurmentamu. JuddepeHnmaabHbie onepaTopsl (ONpeaeIeHHs U alreOpanyecKue
onepauuu). OqHO3HAYHAS pa3pemIMMocTh 3a1aun Komu.

2. Metpueckoe MpOCTPaHCTBO. [IPUHIIHIT CKUMAIOIIUX OTOOPAKESHUH.

3. IIpu KaKkux a ypaBHEHHE
4 H
y" +ay =sin(2x)
HAMEET XOTS OBl OAHO INEPUOIUYCCKOC PCUHICHUC. .
OK3AMEHAIIMOHHBIN BUJIET Ne 8.

1. OgHOpOAHBIE CHUCTEMBI JTUHEHHBIX TU(PEepeHINATbHBIX YPAaBHEHUH C MOCTOSHHBIMU
koaddurmentamu. [IpoctpancTBo pemenuii. O01Iee penieHrne JMHEHHON 0THOPOIHOM CUCTEMBI.
[Tepexox k neicTBUTENILHOMY 0a3UCy B IPOCTPAHCTBE PEIICHUH.

2. Hopmbl BeKTOpOB U MaTpHull (OCHOBHBIE ompezeneHus). MHaynupoBaHHas MaTpu4Has
HOPMBI (IIPAEMEPHI B JOKA3aTeIbCTBA (POPMYII).

3. [IpencraBbTe ob11Iee pelIeHUe CIeAYIOIIeH TUHEIHHOM CUCTEMBI C TOMOIIBIO MATPUYHON
AKCIIOHEHTBI:

1 -1

X
2 -1

SK3AMEHAIIMOHHBII BUJIET Ne 9.

1. UnterpupoBaHue JMHEHHBIX CKAJNAPHBIX YpPaBHEHHWH IMEpBOrO  MOpsaKa.
[Tepuonuueckre pemeHus JMHEHHbBIX CKAIAPHBIX AU(PepeHInanbHbIX YpaBHEHUH.

tA
2. MarpuyHasi 5KCIIOHEHTa U ee CBOICTBa. Brrunciure e , €CIIN

-2 0 0 O

A -1 -2 0 O

0 -1 -2 0

o 0 -1 -2

2. Haiitu oOrmiee penienne

x’:x—y+1+2t

N
y’:—x+y+72_2t.

Jt

SK3AMEHAIIMOHHBIM BUJIET Ne 10.

1. Cxansipusie nuddepeHnaibabie ypaBHEHUs TepBOTo nopsika. CymecTBOBaHUE U
€IMHCTBEHHOCTH pelieHus 3anaun Komm.

2. JIuneitHpie OJHOPOAHBIC YPABHEHHUS N-TO MOPSIKA C TTOCTOSHHBIMU KO3 PHUITMEHTaMH.
Oob1ee pelieHre JMHEHHOTO OJJHOPOAHOTO YpaBHEHHUS.

3. Haiitu ob1ee pemienue
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, 4x% +3
+ —

SRR N

SK3AMEHAILIMOHHBIM BUJIET Ne 11.

1. Teopema Apuena.
2. Marpu4Hasi 5KCIIOHEHTa U €€ cBolcTBa. CIIOCOOBI MOCTPOCHUS MATPUYHON
SKCIIOHEHTHI.

3. Haiitu obmiee pemenue

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

DK3AMEHAIIMOHHBII BUJIET Ne 12.

1. JIuneliHble HEOJHOPOAHBIE YPABHEHUS N-T'0 MOPSAAKA C IOCTOSHHBIMU KO3 PHUIIHEHTaAMU.
[Tpunuun cynepno3unuu. Ciydail KBa3UIOJIUHOMA.

At
2. Teopema 00 oreHKE MaTpUUHOM AKCIOHEHTHI. OILIEHUTE HOPMY MaTpHULIbI ” e ”,
eciu
1 2 3
A=-2 1 2
0 0 -2

3. Ilpu kakux 3HAUEHUSAX [TAPaAMETPOB CIEAYIOLIAsi CUCTEMa MMEET EPUOIUIECKHE
peILIeHNus:

X'=X+Yy+acost,
y'=-2Xx—y—acost + bsint.

AK3AMEHAIIMOHHBII BUJIET Ne 13.

1. Hopmbl BekTOpOoB U MaTpull (OCHOBHBIE ONpeAeNeHHs). OKBHUBAJIEHTHOCTh
BEKTOPHBIX HOPM B KOHEYHOMEPHOM IPOCTPAHCTBE.

2. Jluneiinsle auddepeHIMaNbHbIE YPAaBHEHUS N-TO MOpPSAIKAa C MOCTOSHHBIMU
koap¢unumentamu. [uddepeHunanpHpie omnepaTopbl (OHpenesieHus U aiaredpanyeckue
onepauuu). OgHO3HaUHAs pa3pelIMMOcTh 3a1aun Komm.

3. Haiitu obmiee penieHne cucTeMbl

-1 1 -1
x=2 0 -2
3 3 -5
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AK3AMEHAIIMOHHBIM BUJIET Ne 14.

1. Ckamspuble muddepeHiuanpbHble ypaBHEHHS IepBoro mnopsaka. CyliecTBOBaHUE H
€IMHCTBEHHOCTH pelieHus 3anaun Komm.
2. Pemenue JMHEWHBIX CHUCTEM C IOMOIIBKD MATPUYHOM HKCHOHEHTHI. Teopema
CYILIECTBOBaHUS U €AMHCTBEHHOCTH pellieHus 3a1aun Ko i TMHEeHHBIX CUCTEM.
3. Haiitu o01iee penieHre cucTeMbl

X'=Xx—y+t+1,

!

y = x+y+t2.

AK3AMEHAIIMOHHBII BUJIET Ne 15.

1. OnHOponaHBIE CUCTEMBI JIMHEWHBIX MH((EepeHIMANbHBIX YPAaBHEHUH C MOCTOSHHBIMH
koapunmentamu. [Ipocrpanctso pemiennii. Oduiee pemenHne JINHEHHON 0JHOPOIHOM
cucreMsl. [lepexos k neiicTBUTENEHOMY 0a31Cy B IIPOCTPAHCTBE PELICHUI.

2. ManI/ILIHaH 3KCIIOHEHTA U €€ CBOUCTBA. Briuucaure etA , €CJIIN
2 -1 0 0
0 2 -1 0
o0 2 -1
00 0 2

3. Haiitu obmiee pemienue
, 4x% +3
+y= :

SN

SK3AMEHAILIMOHHBIN BUJIET Ne 16.

1. OOmee pemeHne JMHEHHOM HEOJAHOPOAHOM cHucTeMbl. MeTon  Bapualuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX.

2. UWHTrerpupoBaHWe JHMHEHHBIX CKAISIPHBIX  ypaBHEHWH  IEPBOTO  TOPSJKA.
[Tepuonuueckre pemeHus TMHEHHbBIX CKAIAPHBIX AU(PepeHInanbHbIX YpaBHEHUH.

3. Ilpu xakux a u b xoTs ObI OZIHO HEHYJICBOE PEIlICHHE YPABHEHHUS

y"+ay' +by=0

crpemutcs K Hyimo npu X —» +00,

SK3AMEHAIIMOHHBIM BUJIET Ne 17.

1. Cxanspusle nuddepeHInanbHbe ypaBHEHHS TepBoro nopsaka. CylecTBOBaHUE U
€IMHCTBEHHOCTb pelieHus 3a1aun Komm.
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2. Jlaiite onpenenenue (pyHIaMEHTaTbHON MAaTPULLI JMHEHHOM CHCTEMBI M HaliauTe ee
JUISL CTIEYIOIEH CUCTEMBI:

X
2 -1

3. Haiitu ob1iee penieHune ypaBHEHUS

y' = 2xy + xe* cos(2x)

u perenne ¢ navansubivu yestosusamu Y(0) =0.

SK3AMEHAILIMOHHBIM BUJIET Ne 18.

1. Teopewmsl JlsmyHoBa nu @moke. O0Iee pemieHue JIMHEHHONH OTHOPOIHOM CUCTEMBI C
MePUOANYCCKUMU KOdhpHuImeHTamu.

2. IlpuBemute ¢opmyny Octporpaiackoro-JInyBuwmns u, 3Has, 4YTO YypaBHEHHUE

y” 4+ -y - — y = O wumeer pemenue yl(X) = X Haiiiure BTOpoe pelIeHUE

YpaBHCHMA, JIMHEMHO HE3aBHCHUMOE C JaHHBIM.

3. Ilpm kakux a ypaBHEHUE
y" +ay =sin(2x)

MMeEET XO0TsI ObI OJTHO MEPUOIUIECKOE PEIICHHUE.

DK3AMEHAIIMOHHBII BUJIET Ne 19.

1. ®dynpameHntanbHas MaTpulla JIMHEHHON cucTeMbl. PelieHne HEOHOPOIHBIX CHCTEM
JTUHENHBIX AudQepeHnanbHbIX YpaBHEHHM METOJAOM BapHalMd IPOU3BOJIBHON
nocrosanoit. ycts K(t,7) — marpurant nuneitnoii cucremsr X = A(t) X, Haiitu

qupe:«; A(t) u K(t,7)
ot

2. Chopmynupyite Teopemy 00 OIEHKE MaTPUYHON IKCIIOHEHTHI U OIEHUTE HOPMY

MaTpHIIBI ” eAt ” , ECIIU

1 -1 1
A=l1 1 -1f
2 -1 0

3. Ilpu xakux a u b xoTs ObI OJIHO HEHYJICBOE PEIlICHHE YPABHEHHUS
y'+ay +by =0

crpemutcs K Hyio ipu X —» +00,

SK3AMEHAIIMOHHBIM BUJIET Ne 20.

1. Onpenenurens BpoHckoro u ero cBoiictsa. JInHelHas 3aBUCUMOCTb U HE3aBUCUMOCTb
(GyHKLIUH.
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2. JluHeiHbIe ypaBHEHUS IEPBOTO MOPSIKA.

3. [Ipu kakux 3HAYEHUSAX MApPaMETPOB 3a/laya UMEET NEPUOINYECKUE PEIICHUS

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

AK3AMEHAILIMOHHBIM BUJIET Ne 21.

1. ®opmyna Ocrporpaackoro-JInyBus.

2. OgHOpOJHBIE CUCTEMBI JTMHEHHBIX Mu(depeHnanbHbIX YpaBHEHUH € MOCTOSHHBIMU
K03 pHULHEeHTaMU.

3. Haiitu obmiee pemieHne ypaBHEHHUS
(x2 —1)y" + 4xy’ + 2y = 6X,
X2+ x+1

CCJIM U3BCCTHO €Iro pCIICHUC! yl = 1
X+

AK3AMEHAILIMOHHBIM BUJIET Ne 22.
1. ®ynxuuu Jlsnynosa. Teopema 006 yCTOHYMBOCTH.
Hcnonb3ys, BTopoit MeTo JIsmyHoBa, Uccie0BaTh Ha YCTOWYMBOCTb CUCTEMY

X'=-3x—-2y
y'=2x-3y '
2. Mertox manoro nmapamerpa. OOmias cxema IpUMEHEHHs MeToja W npumepsl. Haiitu
JIBA 4JIEHA Pa3JIOKEHUS

y' =exp(y—x)+4y, Y(0)=—p.

3. Iloctpouts ¢pyHkuuto 'puHa kpaeBoit 3a1aun

y'+y'=f(x), y(0)=y@®=0.

AK3AMEHAIIMOHHBII BUJIET Ne 23.
1.Teopema JIsimyHoBa 06 yCTOMUMBOCTH MO EPBOMY NMPHUOIIMKEHHIO.
HccnenoBaTh Ha yCTOMYMBOCTD HYJIEBOE PEIIEHUE CUCTEMBI:

{x'_ 1+ x—2y)_1 -1

y'=cos x —e2XY

2. Marpuiia MOHOJIPOMHH, MYJIbTUIUIMKATOphl. HaliTn MaTpuily MOHOIpOMHUHU U
MYJIBTUIUTMKATOPBI IS CUCTEMBI

~ (sin®t 0
X = X.
0 1+ cos2t

3. Ompenenuth MpH Kakux aub yCTOWYHMBEI PELICHUS] YpaBHEHUS

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

3.

'
X :(
. Kakue (baBOBBIG MMOPTPECThI MOXKET UMCTh CUCTEMA

BK3AMEHAILIMOHHBIM BUJIET Ne 24.

. Bropoii meron JIssmynoBa. Teopema JIsimyHOBa 00 aCHMIITOTHYECKON YCTOHYMBOCTH.

Hcnonb3ys Bropoit meron JIsmyHOBa, UCCIEI0BATh HA YCTOMYUBOCTD CUCTEMY

X'=—4x-y
y'=2x-y

. ®a30BeIi TOPTPET JTMHEHHOW CHCTEMBI Ha MJIOCKOCTU. [locTpouTs ¢a3oBblil mopTper

(3 -2
X = X.
4 -3

HaiiTu 1Ba 4iieHa pa3iiokeHus 2m-MepHOJNUEeCKOr0 PeIeHUs! ypaBHEHUS

y"+3y+y3=2ucost.

AK3AMEHAILIMOHHBIM BUJIET Ne 25.

. Teopema JIssmyHoBa 00 ycToifunBOCTH 110 IepBOMY NpuOIMKeHuto. MccnenoBaTs Ha

5 X'=2.5xe* -3y +sin x°
YCTOUYHUBOCTDb HYJICBOC PCHICHUC CUCTEMBbI: 2/ 4 .
y'=2x+ye”’ ' —y*cosx

a -2
4 -a

j X
JUTSL PA3TMIHBIX
3Ha4YeHUH a.

. HOCTpOI/ITB (bYHKI_[I/IIO YeraeBa u J0Ka3aTh HGYCTOI‘/'I‘II/IBOCTL

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

AK3AMEHAIIMOHHBIM BUJIET Ne 26.

. YCTOWYMBOCTh peIIEHUH CHUCTEM JIMHEWHBIX JU(QPepeHIHaTbHbIX YpPaBHEHUH ¢

NOCTOSIHHBIMU K03 purimentamu. Mcnonb3ys, Bropoit MeTo JIsmyHoBa, nccienoBarhb
X'=—-2X -3y
1

y'=x-y

Ha yCTOMYUBOCTb CUCTEMY {

. Heonnoponnslie kpaesble 3anaun. Oynknus ['puna. Haltu pelienne ypaBHeHuUs

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

. Halitn Tpu 4sieHa pa3noxeHust

y"+4xy® =0, y(0)=,Yy'(0)=0.

AK3AMEHAIIMOHHBIM BUJIET Ne 27.
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. JIuneitnble ByMepHbIe aBTOHOMHBIE cucTeMbl. Pa3oBas miockocTb. Kimaccudukanus

(1 b
oco0bIx Touek. Kakue (ha3oBbie MOPTPETHl MOXKET UMETh CHCTeMa X = ( jx

-b 1

JUTSL PA3JIMYHbIX 3HAUCHHUI D.
. Oyaknuu JIsnyHosa. Teopemsl JIssmyHoBa 00 ycrolunBocTH. Hcmomnb3ys, BTopoi
Meroa JIsmyHoBa, UcciieI0BaTh Ha YCTOMYUBOCTh CUCTEMY

X'=-2X-Y
y'=x-2y
. Haiitn cobctBeHHbIe PYHKITMU U COOCTBEHHBIC 3HAUCHUS

(xy') + z% =0, y(1)=0,y(2) =0.

DK3AMEHAIIMOHHBII BUJIET Ne 28.

. Heonpnoponnsie kpaeBbie 3anaun. Oynkmust ['puna. Haiitu ¢pynkuuio ['prnaa kpaeBoit
3aJa4u

U+4u=f(x), u(0)=u()=0.

. Tpaexkropuu B OKpECTHOCTH TOYKH NOKOA. THIIBI TOUeK TOKOs. ONpenenuTh IPU KaKux

a 2
3HAUEHUSX MapamMeTpa aHyJIeBOE PELICHHsI CUCTEMBI HErpyboe X' = [ jX.

2a 1
. Ilpn Kakux 3HA4EHUAX @ yCTOMYUBO HYJIEBOE PELICHUE CUCTEMBI

X = sin(ax+y)+y
y= X+ay+1-cos(x+ay)

SK3AMEHAIIMOHHBIN BUJIET Ne 29.
. Meron manoro napamerpa. O61mas cxema npuMeHeHHs MeToia ¥ ipuMepsl. Halitu
TPH WICHA Pa3JI0KECHUS

xy'=wx® +Iny, y(@) =1.

. [loctpoenue ¢ynknuu JlsmyHoBa myis JUHEWHBIX cucteM. [locTpouTh GyHKIMIO
X= -3X-Y

y= 2x-y

. Haiftu cobcTBeHHbIe PYHKIINU U COOCTBEHHBIC 3HAUCHHUS

() +22 =0, Y =0,y'(2) =0,

.HSIHYHOBa JJIs1 CUCTCMbI {
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OK3AMEHAILIMOHHBIN BUJIET Ne 30.
YcroitunBocTh. OnipeneneHus, T€OMETPUYECKUH CMBICT TOHSTHS YCTOWYHMBOCTH.
I/ICXOHH H3 OIIPCACICHUA, NOKA3aTh HCyCTOfI‘IHBOCTB HYJICBOI'0O pCIICHHUA CHCTCMBI

(1 -2
X = X.
2 1

Teopema JlamynoBa 00 YCTOHUMBOCTH MO TepBOMYy mpuOmmwkeHuro. Ilpu kxakux a
YCTOWYHBO HYJIEBOE COCTOSIHUE PABHOBECHSI

J— J— 2 1
= 1 -1 - ax; sin 2t .
3 2 (@® —4)e*xx;

Haiitu Tpu 4ieHa pa3iaoxxeHus

Xy'=x +Iny, y(1) =1,

SK3AMEHAILIMOHHBIM BUJIET Ne 31.
. JIuneiinble 1ByMepHbIe aBTOHOMHBIE cucTeMbl. da3oBas miuockocts. Kitaccudukanus

0CO0BIX TOYEK. ITocTpouts (da3oBblii IIOPTPET CUCTEMBI
X'=-2X-Yy
y'=3x-y

. YCTOMYHUBOCTb. Ol'[peI[eHeHI/Iﬂ, FeOMeTpI/I‘leCKI/Iﬁ CMBICJI IIOHATHUA YCTOﬁHHBOCTH.
Hcxons u3 OIpCaciICHUA, J0Ka3aTb HeyCTOﬁHHBOCTB HYJICBOIro pCHICHUSA CHUCTCMBbI

(3 -2
X = X.
4 -1

. Haiitn ABa YJICHA PA3JIOKCHUA 27t-nep1/10zmqec1<oro pPCUICHUA

y"+3y+y% =2usint.

SK3AMEHAILIMOHHBIN BUJIET Ne 32.
. Teopema JlsnyHoBa 00 ycTOWYMBOCTH 110 IepBOoMy npubnmxkenuto. Mcenenosars Ha

X'=2.5xe* =3y +sin x>
, .
y y'=2x+ye 2 —y*cosx
YCTOWUYHBOCTB HYJIEBOE PELICHUE CUCTEMBI:
. Teopema JIssmyHoBa 00 ycTOMYMBOCTH 110 NepBOMY NpuOImxenuto. Ipu kakuxa
YCTOMYMBO HYJIEBOE COCTOSTHUE PAaBHOBECHS

(-1 1 ax’ sin 2t
X = X + .
3 =2 (@’ —4)(at +1)x;

. Halitm MeTooM Masioro napameTpa J1Ba-TpH WICHA Pa3I0KEeHUS

X = utx® —x°, X(1) =1+ .
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SK3AMEHAILIMOHHBIM BUJIET Ne 33.

. Heognoponansie kpaeBbie 3anaun. @yukius ['puna. Halitu pynakmuto ['puna kpaeBoit
3a7a4u

li+20—3u=f(x), u0)=u()=0.

. Kpurepuii Payca - I'ypuna. Haiitu 3HaueHus a, b npu KOTOpBIX yCTOHYUBO pelICHUE
YpaBHEHUS

vy +ay" +2y"+by"+2y +y=0.
. IToctpouts GyHkuHt0 JISIyHOBA M JOKAa3aTh YCTOMYHMBOCTH CHCTEMBI
X= —4x-y
y= Xx-2y

SK3AMEHAILIMOHHBIM BUJIET Ne 34.
JluHelinble IByMepHbIE aBTOHOMHBIE cucTeMbl. Da3oBas miockocTs. Kitaccudukanus

1 -2
0co0bIX Touek. Kaxue (hazoBble MOPTPETH MOXKET UMETh cUCTeEMa X = [ 5 X
a -—cza

JUISl pa3JIMYHbIX 3HAYEHUH a.
[Toctpoenne ¢yHkIMU JlsnyHOBa ISl JTMHEWHBIX CHUCTEM Ha MPUMEPE CHCTEMBI

(-4 -3
X = X.
2 1
HpI/I KakKux a, b YCTOI‘/‘I‘II/IBO HYJICBOC PCHICHUC CUCTCMbI

X= (2+a)x—y+x’sin2t
y= 5x—2y+y%e®?

SK3AMEHAIIMOHHBIN BUJIET Ne 35.

. JIuneitnble quddepeHmaibHbe ypaBHEHHS ¢ IEPUOINUYECKUMHU KO3 DUITMEHTAMH.
Marpuiia MOHOIPOMUH, MYJIbTUILIMKATOPBL. HaliTh MaTpuily MOHOAPOMUU U
MYJIbTUIUIMKATOPBI JJIs1 CUCTEMBI

~ (=sin®t 0
X = X.
0 —1+cos2t

. Jloka3ark, 4TO YCTOMYHUBOCTH HYJIEBOTO PELICHHUSI INHEWHON CUCTEMBI BIICYET
YCTOMUYUBOCTB JIFOOOTO €€ PeleHHMS.
. HauepTtuth a3oBbie TpaeKTOpUM U UHTETPAJIbHbIE KPUBbIE YPaBHEHUS

y'=y(y-D(y+1)>

SK3AMEHAIIMOHHBIN BUJIET Ne 36.
. Teopema JIsmyHOBa 06 ycTOHYHMBOCTH 10 TIepBOMY NpubImkeHuo. [1pn kakuxa
YCTOMYMBO HYJIEBOE COCTOSTHAE PABHOBECHS

)
- -1 - ‘ot ax; sin2t |
1 - (@° —4)e™x;

. JlokazaTtb, 4YTO aCUMIITOTHYECKAas YCTOMYMBOCTh HYJIEBOIO PEIICHHS JUHEHHON
CHCTEMBI BJI€UYET aCUMITOTHYECKYIO YCTOMUYUBOCTB JIFOOOTO €€ PeIeHHS.
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. Jloxasatk, HeycToitumBocTh pemenus X = COSt, Y =2SiNt cucremsr
x= In(x+2sin*(t/2))-y/2
y= (4—x%)cost—2xsin’t—cos’t’

DK3AMEHAIIMOHHBINA BUJIET Ne 37.
. Marpuna MoHOIpOMUH, MYJIBTHILUIUKATOPHI. HaliTu MaTpuily MOHOJIPOMUU U
MYJIbTUIUIMKATOPHI J1JI1 CUCTEMBI

~ (sin®t 0
X = X.
0 1+ cos2t

. Bropoii metop JIsmyHoBa, TeopemMa 00 aCHMIITOTHYECKON YCTOMYHNBOCTH.
HccnenoBarh Ha yCTOMYMBOCTD HYJIEBOE PELICHUE CUCTEMBI:

{x' =sin(=2x +Y)

y'=2-3B8-6x+3y

. Mlcxons U3 onpeneneHus yCTONYMBOCTH 10KAa3aTh YCTOMYUBOCTD PEIICHU CUCTEMBI

X= —-2X-Y
y= x-2y
SK3AMEHAITMOHHbIN BUJIET Ne 38.
. Heomgnoponusie kpaesbie 3anaun. Oyukius ['puna. Haiitu pynkuuro ['puna kpaeBoii

3ada4n
G+u=f(x), u(0)+u(0)=u(l) =0

. HactoTHblil KpuTepuii Muxaitnosa. IIpu kakuxa u b HyneBoe pelieHue ypaBHEHHsI
ACUMITTOTUYECKU YCTOMUHBO

yV +2y"+4y"+ay’ +by =0.
. Haiitu nBa uneHa pasnokeHus 2m-nepuoanyecKoro perieHus

y"+y? =1+ usint.

AK3AMEHAIIMOHHBIM BUJIET Ne 39.
. Teopema JIssmyHoBa 00 ycTOMUMBOCTH 1O IepBOMY NpHOIMKeHHto. MccnenoBaTs Ha
YCTOWUYHUBOCTB HYJIEBOE PELICHUE CUCTEMBI:

{x':tg(—2x+ y)

y=1-31-x+y

. YcroitunBocTh. OnpeneneHusi, N€OMETPUYECKUH CMBICI IMOHATHS YCTOMYMBOCTH.
Hcxons u3 onpeneneHns yCTOMYMBOCTH JT0KA3aTh YCTOWYHMBOCTH HYJIEBOTO PEIICHUS

CUCTCMBI
(=2 1
X= X.
1 -2

. Haueptuth TpaekTopuu u uccienoBatb 0CoOObIe TOUKH
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x= 2x+y’-1
y= 6x—y2+1

AK3AMEHAIIMOHHBIM BUJIET Ne 40.
. Heonpnoponusie kpaesbie 3anaun. Oynkmus ['puna. Haiitu coOcTBeHHBIE GYHKINU U
COOCTBEHHBIE 3HAUEHUS /IS KpaeBOM 3aaun

y'+4y=0, y'(0)+y(0)=0, y'(@)+y@®)=0.

. TpaekTopuu B OKPECTHOCTM TOYKH IOKOsS. Tunel Touek nokos. Pa3oBbld MOPTPET
JMHEeWHO# cucteMbl Ha IwuiockoctH. Ilpu kakuxa, b ¢a3oBeIM mopTperom cuctemsl

. 2a 3 y borye?
= b bl y SIBJISICTCA (POKYC!

. Ilpu kakux a u b HyneBoe penieHne ypaBHEHUS! ACUMIITOTUYECKH YCTOWYHBO

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

SK3AMEHAILIMOHHBIN BUJIET Ne 41.
. Oynkuuu Jlsamynosa. Teopemsl JlsmyHOBa 00 acCHMOTOTUYECKOM YCTONYHUBOCTH.
Jloka3arh, yCTOMYMBOCTH HYJIEBOTO PELICHUS CUCTEMBI

X = sin(=x +2y) + y? cost

y= 1+cosycost—exp(2x+ y)—cost

. Hatitn ABa YJICHA PA3JIOKCHUA TT-IICPUOAUICCKOIO PCHICHHA
y"+siny = usin 2t.

. HauepTuth TpaekTopuu U UCCIIEI0BATH OCOOBIE TOUKH

x= 2x+y%-1

y= 6x—y2+1

AK3AMEHAIIMOHHBII BUJIET Ne 42.
. ©ynxnuu JisnyHosa. TeopeMsl JIsmyHOBa 00 aCUMIITOTUYECKON YCTOMYMBOCTH.
HccenenoBars Ha yCTOMYMBOCTD HYJIEBOE PELICHUE CUCTEMBL:

X'=(1+ x—2y)_1—1

y'=cos x —e2X7Y
. JIuneitnble audQepeHnnanbHble YpaBHEHUS € MEPUOANYECKMMHU KO3 (UIIMEHTaMH.
Marpuia MOHOAPOMHUM, MYJIbTHUILNIMKATOphl. Halitm Martpunmy MOHOIpPOMHH U
MYJIBTUIUIMKATOPBI CUCTEMBI

TS

. JlokasaTh yCTOMYMBOCTh pelIeHus X = = y =1 cucremsr
X = yZ =2ty -2y — X
y= 2X+2t% +exp(2t-2y)
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DK3AMEHALIMOHHBIN BUJIET Ne 43.
1. Heonnopoausie kpaeBbie 3agaun. @ynkuus ['puna. [loctpouts ¢pynkuuto ['puna
KpaeBo# 3a/1auu

') —% — £(x), y(1)=0,y'(2)=0.

2. Iloctpoenue ¢ynkuuu JlsmyHoBa anst duHEWHbIX cucteM. Iloctpouts (yHKIHIO

-5 2
Jlanynosa nyist cuctemsl X' = X

5 1

3. HaiiTu nBa wieHa pa3iioKeHUS B P 1O [

y' =y =(y+1)% - y®, y(0)=05,y'(0) =-1.

Onucanue nmpoucaypbl BbICTABJICHUA OLHCHKHU

B 3aBucumocTH OT ypoBHSI C(HOPMUPOBAHHOCTH KaX/J10H KOMIIETEHLUMH 10 OKOHYAHUHU
OCBOEHUS IUCLUUIUIMHBI CTYJICHTY BBICTABJISIETCS OLCHKA. [l AMCUUIUINH, U3yYaeMbIX B TEUEHUE
HECKOJIBKUX CEMECTPOB, OLICHKA MOYKET BBICTABJIATHCS HE TOJIBKO [0 OKOHYAHUU €€ OCBOCHUS, HO
U B IPOMEXYTOUYHBIX CEMECTpax. Bua oleHKU («OTIMYHO», «XOPOLIO», «yIOBIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIBHO», «3aYTEHO», «HE3aYTeHO») ompeaenserca paboueil mporpammoin
JUCLIUIUIMHBI B COOTBETCTBUU C YYEOHBIM IJIAHOM.

OneHKka «OTJIMYHO» BBICTABISETCA CTYIACHTY, y KOTOPOrO Kaxaas KOMIIETEHIIHS
(MOJHOCTBIO WJIM YaCTHYHO (OpMHUpyeMasi TaHHOW AMCUHHUILIMHONW) c(hOPMHPOBAHA HA BHICOKOM
YPOBHE.

OneHka «XOpOLIO» BBICTABIAETCA CTYAEHTY, y KOTOPOrO KaKJgasi KOMIIETEHIUS
(TTOJIHOCTBIO WIIM YACTUYHO (pOopMHpYyeMasi JaHHOW JUCLUIUIMHON) COPMHUPOBAHA HE HUXKE, YEM
Ha MPOJBUHYTOM YPOBHE.

OneHka «yJOBJIETBOPUTEJIBHO»  BBICTABIAETCS CTYIEHTY, Yy KOTOpOTO KaKias
KOMIETEHIHS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasi TaHHOW ITHUCHUIUIMHON) copMUpoBaHa
HE HIKE, YeM Ha MIOPOrOBOM YpPOBHE.

O1eHKa «HEyIOBIIETBOPUTEIBHO» BBICTABISETCS CTYJEHTY, Y KOTOPOro XOTs Obl O/HA
KOMIETEHIMS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasi TaHHOW JTHUCHUIUIMHON) copMUpoBaHa
HWKE, YEM Ha IOPOTOBOM YPOBHE.

OreHka «3aueT» BBICTABISIETCS CTYJIEHTY, Y KOTOPOTo KaXk/1ash KOMIETEeHIIN (TIOJTHOCTHIO
WX YaCTUYHO (hopMHUpyeMas JaHHOM TUCIUIIIMHOIN ) chopMUpOBaHa HE HUXKE, YEM Ha TOPOTOBOM
YpOBHE.

OreHKa «HE3aYTEHOY» BBICTABIISAETCS CTYAECHTY, Y KOTOPOTO XOTs Obl OJJHA KOMIIETEHIIHS
(TTOTTHOCTBIO MJIM YaCTUYHO (hopMHUpyeMasi JaHHOM TUCHIHUIITNHON) copMUpOBaHa HIDKE, YEM Ha
IIOPOTOBOM YPOBHE.

33



IIpunoxkenne Ne2 k padoueil nporpaMme JUCHUILINHBI
«lu¢pepeHunajibHble YyPABHEHUS U ONlePALIMOHHOE HCYHCIeHue. PasHOCTHBIE
YPABHEHHUSD)

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHO#1 (hopMO#t M3NOKEHH YyIeOHOTO MaTepuaia mo aucuuiuimae «luddepeHansaeie u
WHTETpAIbHBIC YPABHEHUS» SIBJISIOTCS JICKITUK. JTO CBA32HO C TEM, YTO B OCHOBE YHCIICHHBIX METOJIOB
JIKUT CEPhE3HBI MaTEeMAaTUYCCKUH ammapar, TpeOyrommid aetanbHOoro paszbopa. Ilo Bcem temam
MPEeyCMOTPEHBI TMPAKTUYCCKUE 3aHATHS, HAa KOTOPBIX CTYACHTHI OTPa0ATHIBAIOT HABBIKH PEIICHUS
MPaKTUYECKUX 3a]1a4.

DK3aMeH NMPUHUMACTCS 110 3K3aMEHAIIMOHHBIM OMJICTaM, Ka)/Iblii M3 KOTOPBIX BKIIOYACT B CeOs
TpH Bompoca. Ha UTOTOBYIO OIEHKY TaKKe BJIUSIOT PE3yJIbTaThl BRITOJHCHUSKOHTPOIBHBIX padoT Nel-3.
Ha camocrosTenbHyI0 MOJATOTOBKY K SK3aMEHY BBLICISIETCS3 JHS, BO BPEMs IOJTOTOBKH K JK3aMEHY
NpeayCMOTpEHa TPYIIOBasi KOHCYIbTAITHSL.

OcBOHTH BOMPOCHI, HM3JIaraeMble B IMPOIECCe H3YYCHHUs AMCHUIUIMHBI «Jluddepennmansabie
YpaBHCHUSI U ONCPAlMOHHOE WCYHCICHHE. Pa3HOCTHBIE YpaBHEHUS» CaMOCTOSATEIBHO CTYJICHTY
3aTPYAHUTENHHO. DTO CBS3aHO CO CJIOXHOCTHIO U3y4aeMOro MaTepuaia W OONBIINM 00BEMOM Kypca.
[TosTOMy TOCelIeHre BceX ayIUTOPHBIX 3aHATHH SBISETCSI COBEPIICHHO HEOOXOAUMBIM. be3 ymopHBIX 1
PEryIapHBIX 3aHATUI B TEUEHHE CEMECTpa CAATh 3a4€T W 3K3aMCH IIO0 UTOraM U3YUYCHUA AUCHUIIIMHBI
CTYACHTY TPAKTHYECKH HEBO3MOXKHO.

Y4yeOHO-MeTOANYECKOE 00€ecIIeueHue
CaMOCTOSITEJIbHOI Pa0dOThI CTYIEHTOB 110 JUCHHUIJINHE

Jli1st caMOCTOSTENBbHOM PabOThl 0COOCHHO PEKOMEHIYETCS NCIIOB30BaTh YUCOHYIO JTUTEPaTypy:

1. B.K. Pomanko. Kypc nuddepenumanbHpix ypaBHEHH 1 BAPHALMOHHOTO UCUYUCIICHUS. 2-€ U3/
— M.: Jlaboparopus bazossix 3nanuii, 2001.

2. A.H. Tuxonos, A.b. BacuibeBa, A.I'. CeemankoB. Jluddepennuansupie ypaBHeHUS. 4-€ U3I.
—M.: DUSMATIIAUT, 2005. 256 c.

Taroke s nogdopa yuyeOHON JIHUTEpaTypbl PEKOMEHAYETCS HMCHOIb30BaTh MIHUPOKHH CIIEKTP MHTEPHET-
pecypcos:

1. Me:xxayHapoaHblii HayuyHo-o0pa3oBaTteabHblii caiit EqWorld. Caiit EQWorld conepxut o6mupHyio
WHQOpPMAIIMIO O pa3JIMYHBIX KiaccaX OOBIKHOBEHHBIX Juddepentmanbupix ypaHenuin (OOY),
T epeHInaNBHBIX ypaBHeHU ¢ vacTHeIMEH Tpom3BoAHbIME (YpUIl), WHTerpajbHBIX YpaBHEHHIA,
(YHKUMOHAIBHBIX ypPaBHEHUM M APYrMX MaTeMaTHYeCKUX ypaBHeHMH. Oco0oe BHUMaHHE YHAEIEHO
YpaBHEHUSIM MaTeMaTu4eckoir (Gu3nku M MexaHuku. [IpuBeJicHbI TaOJIUIIbl TOUYHBIX PENICHUH, OMUCAHBI
METO/Ibl PEeIIeHNs YPaBHEHUH, €CTh HHTEPECHbIE CTAThH, JaHbl CCHIJIKM HAa MaTEMaTHYECKHE MTPOTPaMMBl,
yKa3aHbl aJpeca Hay4HbIX CAlTOB, M3IATENbCTB, XYPHAIOB M Ap. VMeeTcs ITUHAMUYECKUH paznen
EqgArchive, koTopslii 1aeT BO3SMOKHOCTH aBTOpaM OIIEPATHBHO ITyOJIMKOBATh CBOM YPAaBHEHUS M UX TOYHBIE
pellieHns, TMepBble WHTErpayibl U npeobOpazoBanus. CopepkuT y4deOHyH (U3MKO-MATeMaTHYECKYIO
O0MOIMOTEKY, B KOTOPYIO aBTOPHI MOTYT NOOaBIISATH CBOM KHUIU M JAMCCEpTallMU, a Takxke (QopyMm mms
BompocoB M auckyccuil. EqWorld pabGoTaer Ha pyccKOM M aHITIMICKOM si3bIKax (IJIaBHasi CTp. caita
MepeBeicHa TaKKe Ha HEMEITKUHA, (PpaHIly3CKIi, HTATBIHCKIN M UCIAHCKUN SI3BIKH) U TPeIHA3HAYEH IS
IIMPOKOTO KpyTa yYeHBIX, MPeToAaBaTeeil By30B, HHKEHEPOB, aCIIUPAHTOB U CTYACHTOB B PAa3JINIHBIX
o0acTsIX MaTeMaTHKH, MEXaHUKH, (PU3MKH, XUMUH, OMOJIOTMU 1 MHXEHEPHBIX HayK. Bce pecypchl calita
SBIISIIOTCS OECTIIIATHBIMH JUTA €r0 TI0JIh30BaTeNeH.

EqWorld conepxut okono 2000 BeO-cTpanuIl (KHUTH OUOITUOTEKH HE YUUTHIBAIOTCS ), €T0 ITOCEIIAOT JIFOTH
n3 200 ctpaH mupa, cpeiHsas MmocemaemMocTs caiira npepbimaer 3000 genoBek B cyTku.Anpeca caiiTa B
Uutepnere: http://eqworld.ipmnet.ru/indexr.htm (pyc.), http://eqworld.ipmnet.ru (aura.).

2. DJIEKTPOHHO-0UOIMOTeYHAsI cHcTeMa «YHHBepcuTeTcKasi oudamoreka online» (www.urait.ru) -
3NIeKTpOHHAs OubOnmoTeka, oOecrmeuywBarolas JOOCTYH K HamOosiee BOCTPEOOBaHHBIM MaTepHaIaM-
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http://eqworld.ipmnet.ru/ru/solutions.htm
http://eqworld.ipmnet.ru/ru/methods.htm
http://eqworld.ipmnet.ru/ru/solutions/interesting.htm
http://eqworld.ipmnet.ru/eqarchive/?lang=ru
http://eqworld.ipmnet.ru/ru/library.htm
http://eqworld.ipmnet.ru/ru/library.htm
http://eqworld.ipmnet.ru/ru/author/addbook.htm
http://eqworld.ipmnet.ru/forum/
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/index.htm
http://eqworld.ipmnet.ru/index-de.htm
http://eqworld.ipmnet.ru/index-fr.htm
http://eqworld.ipmnet.ru/index-it.htm
http://eqworld.ipmnet.ru/index-es.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/index.htm
http://www.urait.ru/

NEPBOMCTOYHMKAM, YUeOHOM, HaydHOW M XYHOXKECTBEHHOM JMTEpaType BEIyLIMX H31aTENIbCTB
(*peructpamys B 3JIEKTPOHHOM OMOIMOTEKe — TOJIBKO B CETH yHUBEpcuTeTa. [locie perucrparum padora ¢
CHCTEMOI BO3MOXHA ¢ JIF000# Touku noctyna B Internet.).

3. Undopmauuonnas cucrema "EnguHoe oxkHO [goctynma K o0pa3oBaTelbHbIM pecypcam'
(http://window.edu.ru/library).

Henpio co3mannsa mHPOPMAIMOHHON cucTeMbl "EMnHOE OKHO JOCTymma K 0Opa3oBaTelbHBIM pecypcam”
(UC "Epmunoe oxHo ") sBisercss oOecrieueHHE CBOOOIHOTO AOCTyHa K HHTETPaJbHOMY KaTaJlory
00pa30BaTeIbHBIX HHTEPHET-PECYPCOB U K DIEKTPOHHOI OMOIHOTEeKE yueOHO-METOINIECKUX MAaTEpHAIIOB
UL 001TIeTo M PO eCCHOHATEHOTO 00pa30BaHMs.

HNudopmanmonnas cucrema "EquHoe OKHO J0CTyna K 00pa3oBaTesbHBIM pecypcaMm” co3llaHa Mo 3aKazy
OenepanpHoro areHtcTBa 1o obpasoBaHuio B 2005-2008 rr. ['onoBHOW pa3paboOT4MK MpoeKTa -
®DenepanbHOE roCcyJapCTBEHHOE ABTOHOMHOE  YUYPEKJCHUE T'ocynapcTBeHHbII Hay4HO-
UCCIIEIOBATENbCKUNA WHCTUTYT MH(OPMAIIMOHHBIX TeXHOJOruid u TenekommyHukanuii (PI'AY I'HUU
UTT "Undopmuka") www.informika.ru.

NC "Ennnoe okHO" 00BenuHseT B eAWHOE HWH(POPMAIMOHHOE MPOCTPAHCTBO JSIEKTPOHHBIE PECYPCHI
CcBOOOHOTO TOCTYyMa IS BCeX YpoBHEH oOpazoBanus B Poccun. Pa3mensl 3Toit cuctemsr:

- DJIEKTPOHHAsN OMOJIMOTEeKA — ABJSETCS KPYIMTHEHIITNM B POCCUHCKOM cerMeHTe MHTepHeTa XpaHITUILEM
MIOJTHOTEKCTOBBIX BEPCHM Y4EOHBIX, y4eOHO-METOAWYECKMX M HAy4YHbIX MAaTEpHAOB C OTKPBITHIM
nmoctyrnoM. bubnmoreka copepxut 6onee 30 000 MaTepnanoB, UCTOYHUKAMH KOTOPHIX SIBISIOTCS Ooee
TPEXCOT POCCHIUCKUX BY30B M APYTMX 0Opa3oBaTeNbHBIX M HAYYHBIX yupekaeHuil. OCHOBY HaIlOJHEHUS
OMONMOTEKN COCTaBIISIIOT 3JICKTPOHHBIE BEPCHU YUEOHO-METOAMYECKHX MaTepHAaliOB, MOATOTOBICHHBIC B
By3ax, MPOIIEALINE PEUCH3UPOBAHNE U PEKOMEHIOBAHHBIE K HCIONb30BAaHUIO COBETAMU (haKyJIbTETOB,
y4e0HO-METOANYECKUMU KOMHUCCHSIMH U JPYTUMH BY30BCKUMH CTPYKTYPaMH, OCYIIECTBISIOIINMU
KOHTPOJIb y4eOHO-METOANYCCKON ACSITSILHOCTH.

- NnTerpanbHblii KaTajor o0pa3oBaTelbHbIX HHTEPHET-PEeCYPCOB COACPKUT IMPEICTABICHHBIC B
CTaHIAPTU30BAaHHON (opMe MeTaJaHHbIE BHEIIHMX PECYpPCOB, a TaKKe CONEPKUT OMHCAHUSI
MIOJTHOTEKCTOBBIX MyOJIMKAIMA AJIEKTpOHHON OmbmroTekn. O6mmii 06beM Karanora npessiaer 56 000
Metaonucanuii (u3 Hux okono 25000 - BHemHue pecypcwi). Pacmmpennwiii nmouck B "Karanore"
OCYILECTBIISIETCS 110 HA3BAaHHIO, aBTOPY, AHHOTALMHM, KJIFOUEBBIM CJIOBaM C BO3MOXKHOM (MIIbTpanueii mo
TeMaTuKe, MpeaMeTy, THITy MaTepHala, YpOBHIO 00pa30BaHus U ayAUTOPHH.

- U36pannoe. B paznene npencrasieHsl mog0OpKH Hanboliee coiepKaTeNbHBIX U TIOJIE3HBIX, II0 MHEHHUIO
pemaKIuy, HHTEPHET-PECYPCOB IS 0OIIETO 1 MPO(heCCHOHATBHOTO 00pa30BaHUs.

- bubanorexku BY30B. Pazmen comepkuT momOOpKH CaHTOB BY30BCKHX OHONHMOTEK, 3JEKTPOHHBIX
KaTajoroB OMOJIMOTEK BY30B U HOJHOTEKCTOBBIX AJICKTPOHHBIX OMOJIMOTEK BY30B.

s camocrositenbHOro mogdopa aureparypsl B obubimoreke SApl'Y pekomeHayeTcst HCIOIb30BaTh:

1. Jinunenii ka6uner (http://lib.uniyar.ac.ru/opac/bk_login.php) maer Bo3MOXHOCTH ToydeHust on-line
JIOCTYTIAa K CIIACKY BBIAHHOHM B aBTOMATH3MPOBAaHHOM PEXHME JINTEPATyPhI, IPOCMOTPA U KOTIMPOBAHUS
3JIEKTPOHHBIX BEPCHH U3JaHUN COTPYIHHMKOB YHHBEpPCHUTETa (Y4e0.M METOJI. TOCOOUS, TEKCThI JCKIUH 1
T.1. s paboTsl B «JInaHOM KabHHETE» HEOOXOAMMO 3aiiTh Ha caiit HayuHoit oubnmoreku Spl'Y c moboit
TOYKH, UMEIOIIed AOCTyn B Internet, B IMyHKT MEHIO «OJNEKTPOHHBIN KaTajory; MPOUTH MPOLEAYPY
aBTOpHU3aIlNH, BEIOPAB BKIIAJIKY «ABTOPU3AIN», U 3AMIOIHUTH MIPEICTABICHHBIE OIS HHPOPMAIIHH.

2. DJieKTpoHHAas O0M0JHOTEeKa y4eOHBIX MaTepuaos SIpI'y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) conepxxut 6osee 2500 MOMHBIX TEKCTOB YYEOHBIX H
y4e0HO-METOAMYECKAX MATEPHAIIOB IT0 OCHOBHBIM H3YYaeMbIM JUCIHILTNHAM, U3/IaHHBIX B YHUBEPCUTETE.
JlocTyn B ceTH YHUBEPCUTETA, JINOO 10 JIOTHUHY/TIapOJTIO.

3. DuekTpoHHas kapToTeka «KHUr000ecneuyeHHOCThY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php)  packpsiBaeT  yueOHbIF  (QOHI  HAy4HOM
oubanorexku Spl'Y, mpeaocTaBisieT ONEPAaTUBHYH HHPOPMAIMIO O COCTOSHUM KHHUIOOOECHEUEHHOCTH
JIUCLIUTUIMH OCHOBHOM U JIONIOJIHUTEIBHOMN JIUTEPATYPOM, a TAKKE LIUKJIA JUCIUIUIMH U CIIEHHAIbHOCTEM.
OnekTpoHHas KapTtoTeka «KHHrooOecrneYyeHHOCThY TOCTYIHA B CETH YHHBEpCUTeTa W uepe3 JInduHbIi
KaOWHET.
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http://window.edu.ru/library
http://www.informika.ru/
http://window.edu.ru/library
http://window.edu.ru/catalog
http://window.edu.ru/unilib
http://lib.uniyar.ac.ru/opac/bk_login.php
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php

