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1. Ien ocBOEHMS TUCHMIIJIMHBI

Juctmmnba  «/AnddepeHnnansaple  ypaBHEHHS» COJICHCTBYET (yHIaMEHTAIN3ANN
oOpa3oBanusi, (OPMHPOBAHUIO KYJIbTYPbl AHATUTHUECKUX BBIYMCICHHHA B paMKax IUKIA
AQHAJTMTUYECKUX IUCHUIUIMH. llenpro mpemonaBaHus AMCHUIUIMHBL SBISIETCS O3HAKOMIJICHHUE
cIymaTenei ¢ uaesMu 1 MeTOJaMU TeOpUH OOBIKHOBEHHBIX AU(QepeHInaNbHBIX YPAaBHEHUH.

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

JlanHasi IMCLUMIUIMHA OTHOCHUTCS K 00si3aTenbHOM yactu bioka 1 u sBisieTcst 4acThbio
Moyt «MaTteMaThkay.

Hucuunnuna «{uddepennnanbapie ypaBHEHHUS» BXOIUT B LUK JUCIHUIUIUH, KOTOpbIE
00ecreunBarOT OBJIAJICHUE AHATMTUYECKUMU U YUCICHHBIMH METOJIaMHU, HEOOXOTUMBIMH JIJIs
MOATOTOBKM  CcHenuanucra-maremMaTtuka. (OHa OCHOBBIBAETCS Ha 3HAHUSAX IOJTYYEHHBIX
CIIyIIaTeNsIMU TIPU W3YYCHHH JUCUUIUMH "Matemarnueckuid ananus", "Anrebpa". 3HaHus u
HaBBIKM, IIOJIy4YEHHbIE IIPU M3YYEHUHU JUCLUIUIMHBI, HCIOJIB3YIOTCA NPU HU3YyYEHUHU
o0menpodecCHOHANbHBIX ~ TUCIUIUIAH, psAda CHEMUANBHBIX JUCIHHILIAH, a TaKke Mpu
BBIMIOJTHEHUH KYPCOBBIX U JUIJIOMHBIX Pa0OT, CBSI3aHHBIX C MAaTEMaTUYECKUM MOJEITUPOBAHUEM
U JUHAMUYECKUMH CUCTEMaMHU.

3. Illilanupyemble  pe3yJbTaTbl  O0y4YeHHs] MO JHCHUILUIMHE, COOTHECEHHbIE C
IUIAHUPYEMBbIMH pe3yJbTaTaAMHU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMblI

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

dopmupyemas HNupukarop ITepeyennb
KOMIIeTeHIUs AOCTHKEHUSI IUVIAHUPYEMBbIX Pe3yJbTATOB 00yUYeHusl
(koa u KOMIIeTeHIIN U
(¢popmyupoBKa) (kox n
(opmyamnpoBka)

Oo6menpodgeccuoHaIbHbIE KOMIIETEHIMU

3HaTh:
—  TEOpEeMbl CYIIECTBOBAHHUS PEUICHUMN
HavaJbHOM 3a/1auu;
—  TEeOpeMbl O HEMPEPHIBHON 3aBHCUMOCTH
CIICHUH OT HaYaJIbHBIX YCJIOBUH U
OIIK-1. P . Y
apameTpoB;
Crioco0€eH HCII0JIb30BaTh . .
NI-0OITK-1.1 —  00mme cBOMCTBA JIMHENHBIX CUCTEM
MTOJIOJKEHHUS, 3aKOHEI U .
OcyILecTBISET IOCTAHOBKY I depeHInaNTbHBIX YpaBHEHUI;
METO/Ibl €CTECTBEHHBIX HAyK N
3aJa4u, BEIOUpAET CIIocoo —  TEOpeMbI 00 YCTOWYHBOCTH IO TIEPBOMY
Y MaTEMATHUKHU JUIsl peLIeHUs .
. €€ peleHusl. MIPHUOINKESHUIO.
3a]1a4 UHXEHEPHOI
YMern:

JIeSITENIBHOCTH .
—  pewaTh JuHelHbIe AU depeHInanbHbIe

YPaBHEHHUS € IIOCTOSIHHBIMU
KO3 pHUIHEHTaMHY;

—  HCCIEeA0BaTh YCTOMYMBOCTh PELUEHUI
TaKUX ypaBHEHUM.




®opmupyemas HNuaukarop Ilepeuennb
KOMIIeTeHIUSA AOCTHKEHUS IUVIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHUsI
(koa u KOMIIeTeHIIN U
(¢hopmyaupoBka) (kox n
¢dopmyaupoBka)

Ob6menpodeccnoHaIbHbIEe KOMIIETEH U

NJ-OIIK-1.2
IIpumensier
MaTeMaTU4eCKUi
anmapar, pu3n4IecKue
3aKOHBI U TEOPUH IS
pelIeHUs TPUKIIATHBIX

YMmerThb:

— muddepeHInpoBaTh peHIeHus Mo
HayvalbHBIM YCIOBHUSM U IIapaMeTpam.

Biaaern HaBBIKAMMH:

— KadeCTBEHHOI'O MCCIIEIOBAHUS
JIMHEWHBIX U HETNHENHBIX

H TCOPCTUUCCKHUX
3ajga4.

mddepeHInanbHbIX ypaBHEHUH.

4. O0bém, CTPYKTYpa U cofepKaHHue TUCHUIIINHBI

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

Ne Tembl (pa3zaesnbl) Buabl y4eOHbIX 3aHATHH, DopMBbI TEKYLLETO
n/n JUCHMILIMHBI, BKJIIOYASl CAMOCTOATEIbHYIO KOHTPOJIs
HX COJIep:KaHHe padoTy CTy1eHTOB, yCIeBaeMoCTH
U UX TPYAOEMKOCTH
g (B akajleMHYeCKUX Yacax) dopma
S NPOMEKYTOYHOM
8 aTTrecranuu
(no cemecmpam)
®opmsbl D0 u 10T
(npu nanuuuu)
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1 [IpenBapurenbHble cBeneHUS | 3 2 2 2  |Bamanwus Ui
U3 anredpsl U JIoMaIrHei paboTbl
MaTeMaTHYECKOr0 aHaIn3a.
HopMbl BEKTOPOB M MaTpHIL.
[TpuHIMT CKUMAOIINX
otobpaxenuid. Teopema
Aprena.
2 TTonsarue 3 2 2 2  |Bamauwus Ui
nud depeHInanbHOro JIOMAaITHe paboThI
ypaBHEHUS; TIOJIe
HaTPaBJICHUI;, PEIICHUS;
I/IHTeraHI)HI)IC KpI/IBBIe;
BEKTOpPHOE 110J1€e; (ha30BbIE
KpPHUBHIE.




6 mom uucne ¢ 30 u J[OT

Unousudyanvnvie
sadanus VK 6
LMSMoodle

DneMeHTapHbIE METObI
WHTETPUPOBAHUS: YPaBHEHUS
C pa3IeNsIFOIIMUCS
NepEMEHHBIMHU, OTHOPOIHEIC
YpaBHEHUS, YpaBHEHHUS B
moTHBIX mudepeHnranax,
HUHTETPUPYOLIUI
MHOXHTENb, TMHEHHOE
ypaBHEHHUE, YpaBHEHUS
Bepuynnu u Pukkatu.

Konrtponbhas pabota
Nel

JIuneiinbie
IuddepeHInansHbIe
YpaBHEHHUS IIEPBOTO
nopsiaka. CyliecTBOBaHUE U
€MHCTBEHHOCTh PELICHNS
3anaun Komm mis
OJTHOPOZHOTO YpaBHEHUSI.
HeonHoponHoe ypaBHEHueE.
[Tepuoanueckue peuieHus
OJITHOPOIHOTO U
HEOJHOPOJHOTO YPAaBHEHHH C
MEePUOANYECKUMHU
Kod(GUIeHTaMU.

3anaHus nus
JoMaIHei paboTsl

Jluneiinoe ogHOpOAHOE
ypaBHEHHUE N-TO MOPSIKA C
IIOCTOSSHHBIMHU
Kod(pGUITEHTaMU.
Ctpykrypa o01iero
peluenus. Beinenenune
BEILECTBEHHBIX PEIICHUMN.

3amadus g
JIoOMaIIHei paboTsl

6 mom wucne ¢ 30 u J[OT

Hnousuoyanvnvie
sadanus QYK 6
LMSMoodle

JIuneiinoe HEOJHOPOAHOE
ypaBHEHHUE N-TO TOPSIIKA C
MTOCTOSTHHBIMHU
koadpdurmentamu. OyHKIUS
Komm. Pemenne
HEOJHOPOJHBIX YPaBHEHUI
CO CHEeUAIbHOM IPaBoi
YacThIO.

SamaHus I
JIOMaIHe paboThl

Teopema cymecTBOBaHUS U
€IMHCTBEHHOCTH PEIICHUS
3anayn Komm mis cuctemst
JIUHEHHBIX
nuddepeHInaTbHBIX
YPaBHEHUI IIEPBOTO
MOpsIJIKA.

SagaHus s
JIoMaIrHe paboTbl

O01ee pernieHne JIMHESHHON
OJHOPOJTHOM CUCTEMBI C
HOCTOSIHHBIMH

ko2 punmenTamu.

Saganus mis
JIoMaIrHe paboTel

OO6miee perenue THHEHHON
HEOJITHOPOJIHOW CUCTEMBI C

3anaHus ans
JIoMaIrHe paboThl




MOCTOSTHHBIMH
K03 GUIMEHTaMU.

10

MarpuuHasi 3KCIIOHEHTA.
CrtpyKTypa pereHuit
CHCTEMBI C IIOCTOSHHBIMU
kodpurmmenramu. OnieHKa
MaTPUYHON SKCITIOHEHTEHI.
[ToBenenue pemeHuii Ipu
OOJTBIITUX BPEMCHAX.

KountponbHas  pabota

Ne2

6 mom uucne ¢ 30 u J]OT

Hnousudyanvuvie
3a0anus SVK
LMSMoodle

11

dyHIaMeHTaIbHAS MaTPHULA
CUCTEMBI C IEPEMECHHBIMH
ko3 purmentamu. dop-
myina OcTporpaackoro-
JlnyBuis.

3ananus
JoMaIHei paboTsl

TUTS

12

JIvHeiHbIE CUCTEMBI C
MEePUOANYECKUMHU
koaddurmenramu. TeopeMsr
JlsamynoBa n ®noke. O0miee
pelIeHNEe TMHEMHOM
OJHOPOJIHOM CHCTEMBI C
NEePUOJNUECKIMU
koddunmentamu.

3anaHus nns
JIoOMaIIHei paboTsl

13

TeopeMsl CyllleCTBOBAaHUS U
€IMHCTBEHHOCTH PEIICHUS
3aaaun Ko nist cuctemsl
HEJIMHEWHBIX

nmud dhepeHInanbHBIX
YpPaBHEHUI IEPBOTO
MOpsIZIKa.

3ananus aus
JIOMaIrHe paboThl

14

HenpepriBHas 3aBUCHMOCTD
pereHuit

g hepeHnanbHBIX
YpaBHEHUH OT HAa4aJIbHBIX
YCJIOBHH.
Huddepennmpyemoctsb
peLIeHN 0 HaYaJIbHBIM
YCIIOBHSIM. YPaBHEHUS B
BapHalHsX.

Samauns i
JIOMaIHei paboTsl

6 mom yucne ¢ 30 u JJOT

Hnousuoyanvnvie
sadanus QYK 6
LMSMoodle

15

HenpepbiBHAas 3aBUCHMOCTh
peleHuit

T epeHInATEHBIX
ypaBHEHHH OT apaMeTpOB,
BXOJISIIUX B MPaBbIC YaCTH,
nuddepeHInPYEMOCTh 10
napameTpam. MeTo Maioro
napameTpa.

SamaHus I
JIoMaIrHe paboTbl

16

IIponomxenue pemeHui.
Henponomxaemsle pereHusl.

3amanus ans
JIoMaIrHe paboThl

17

Y CTONYMBOCTD pEIIEHHN.
VY CTOWYHBOCTD B IMHEHHBIX
cucTeMax

Saganus mis
JIOMaIHe# paboThl




18

Bropoii meton JIsmyHoBa.
®ynkunu JlsmyHoBsa.
Teopewmst JlamryroBa 06
YCTOMYMBOCTH U
ACUMITOTHYECKOI
ycroiuusocTd. Teopema
YeraeBa 0 HEYCTOMYNUBOCTH.
ITocTpoenne GhyHKITHIH
JIsmmyHoBa [1s JINHEWHBIX
CHCTEM C [IOCTOSIHHBIMU
KodpurmeHTamm.

3ananus IUTA

JoMaIHei paboTsl

19

Teopemsl JIssmyHoBa 06
YCTOMYUBOCTH T10 TIEPBOMY
TIPUOIVKEHUIO.

3anaHus nus
JoMaIHei paboTsl

20

YcToHuuBOCTH
MHOTOwWIeHOB. Kputepuii
Payca - I'ypeuna. YacToTHbII
Kputepuil Muxainosa.

Samanus i
JoMaIHei paboTsl

21

ABTOHOMHBIE CUCTEMBI

T epeHInATBEHBIX
ypaBHeHUl. CBOIICTBA
TPaEKTOPUI aBTOHOMHBIX
cucteM. KauecTBeHHbII
AHAJIU3 NIOBEACHUS PELICHUI
ABTOHOMHBIX

T epeHInaATBEHBIX
YPAaBHEHU IIEPBOTO
MOPSIIKA.

3anaHus aus
JIOMaIIHei paboTsl

22

dazoBast MIOCKOCTH
JIMHEHHOM IByMEpHOU
aBTOHOMHOM CHCTEMBI.
Knaccuduxkarnmst ocoobrx
TOYEK.

3amadust g
JIoOMaIIHei paboTsl

6 mom uucne ¢ 20 u J[OT

Unousudyanvhvie
saoanus DVK 6
LMSMoodle

23

Kpaesble 3amaun nis
JIMHENHBIX ypaBHEHUM
BTOPOT'O MOPSIKA.
CoOcTBeHHBIC 3HAUCHUS U
COOCTBEHHBIE (PYHKITHH.

Kontponbshas pabora
Ne3

24

IlepBbiit uarerpai. Teopema
0 TIOJTHOM Habope
HE3aBUCHUMBIX MTEPBBIX
WHTETPAJIOB B OKPECTHOCTH
HE0CO0O0H TOUKH.

Samauns mis
JIOMaIHei paboTsl

KOHCYJ'IBTaLII/IH nepen
9K3aMCHOM

ATTeCTaHI/ISI IMPOMEXKYTOYHAA

0,5

33,5

DK3aMeH

UTOoro

34

34

0,5

66,5

6 mom uucie ¢ 30 u J[OT

10




Ilpumeuanue: 06vém (8 uacax) camocmoamenbHol pabomol 8 pAMKAX YCMAHOBIEHHO20 OAHHOLL
PIl]] xonuuecmea uacos, evinoausemoti cmyoeumom c npumenenuem 20 u JIOT (¢ VK
«duppepenyuanvuvie ypasnenus» ¢ LMSMoodle), onpedensemcs kascovim cmyoenmos 6
3A8UCUMOCTU OM YPOBHS €20 NOO2OMOBKU U CHOCOD08 BbINOIHEHUSL OAHHO20 8UdA pabom.

Conep:xaHue pa3iesioB JUCHUIIHHBI:

Pazgen 1.
[IpeaBapuTensHbIE CBEACHMS W3 aITeOphl 1 MATEMAaTHYECKOTO aHainm3a. HopMbI BEKTOPOB 1 MaTpPHII.

IIpuHinm cxumaronux otodpakenmii. Teopema Apriena.
Paznen 2.
[lonatne muddepeHINATBHOIO ypaBHEHUS; IIOJIE€ HalpaBlICHUH; PELICHUS; HHTETPajbHbIE KPUBBIC;
BEKTOPHOE 110J1€; (pa30BbIE KPUBBIE.

Paszpnen 3.
OJeMeHTapHble METOAbI HHTETPUPOBAHUSA: YPABHEHUS C Pa3eIsIOIIUMKCS IEPEMEHHBIMH, OTHOPOAHBIE
ypaBHEHUS, YpaBHEHHUS B MOJIHBIX JuddepeHnnanax, MHTErpupyomui MHOKUTENb, TUHEHHOE
ypaBHEeHUe, ypaBHeHUs1 bepuyinu u Pukkatu.

Paznen 4.
Jluneiinbie quddepeHInaNnbHbIC YpaBHEHUS TIEPBOTO Mopsaka. CylecTBOBaHUE U ¢ IUHCTBEHHOCTh
pewmenus 3axayn Kowu it ogqHopoaHoro ypaBaeHus. HeognoponHoe ypaBaenue. [lepuonndeckue
PELICHNs] OJHOPOAHOIO M HEOJHOPOIHOIO YPAaBHEHHUM C IEPUOANIECKUMH K03 huIieHTamMu.

Paznen 3.
JluneitHOE OAHOPOJHOE YpaBHEHUE N-TO MOPSIIKA C MOCTOAHHBIMHU Kodpuunentamu. CTpyKTypa o01mero
peuieHus. Beienenue BeecTBEHHbIX PELICHUM.

Pazpen 6.
JluneitHOE HEOTHOPOAHOE YPaBHEHHUE N-TO MOPSAIKA C HOCTOSHHBIMU K03 duimenTamu. DyHKIuUS
Kommu. Pernienre HeoqHOPOIHBIX YpaBHEHUM CO ClIENUANbHON MPaBOil YaCThIO.

Paznen 7.

Teopema cymiecTBOBaHMS M €AMHCTBEHHOCTH peleHns 3aaa4u Koy i cucTeMbl TMHEHHBIX
T QepeHInATBEHBIX YpaBHEHUH MIEPBOTO MOPSIKA.

Pasnen 8.
OO1ee penieHre IMHEHHON OJJTHOPOTHOW CUCTEMBI C TIOCTOSTHHBIMH KO3 (QUIIMEHTaMU.

Pazgen 9.
OO1ee penieHre TMHEHHONH HEOAHOPOAHON CHCTEMBI C TIOCTOSTHHBIMH KO3 (UITIEHTAMHU.

Paznen 10.

Marpuunast s5kcrioHeHTa. CTpYKTypa pelIeHUi CUCTEMBI C TOCTOSIHHBIMU KO3 PHUIIUECHTAMH.
Onenka MaTpuyHOH 3KcroHeHTHI. [loBenenue perenuil mpu 60JIBIIMX BpeMeHaXx.

Paznen 11.

@dyHraMeHTaIbHasi MAaTPULA CUCTEMBI C lIEpeMEeHHBIMU K03 dunreHTamu. @opmyia
Octporpanckoro-JInyBuimis.

Paznen 12.

Jluneitapie cuctemsl ¢ epuoaudeckuMu ko3 dummrentamu. Teopemsl Jlsmynosa u dnoke.
Obuiee perreHne TMHEHHON 0THOPOJHON CUCTEMBI C IEPUOINIECKUMH K03 puienTamu.

Paznen 13.

TeopeMsl CyiiecTBOBaHUS U €IMHCTBEHHOCTH pelIeHus 3a1aun Kommm amst cucteMbl HeMUHEHHBIX
T epeHInATEHBIX YPaBHEHUH MIEPBOTO MOPSIKA.

Paznien 14.

HenpepeiBHas 3aBucuMOCTh pemeHni AndhepeHInaibHbIX YpaBHEHHH OT Ha4aJIbHbIX YCIOBHM.
JduddepeHnmpyeMocTsb peleHuid 1o Ha4yallbHbIM YCIIOBUSIM. Y paBHEHHS B BapUAIIHSIX.

Paznen 15.

HenpepriBHas 3aBucuMocTh pemeHuii AudpepeHInaibHbIX YpaBHEHHI OT apaMeTpoB,
BXOJISIIMX B MpaBble YacTy, AuddepeHnmpyeMocTs 1o napamerpam. MeToJ| Majoro rnapameTpa.

Paznien 16.
[Iponomxkenne pemennii. HenponomxaeMble pemeHus.

Pazpmen 17.



Y CcTOMYHUBOCTH pElICHUH. Y CTOMUMBOCTh B IUHEUHBIX CUCTEMAaX

Paznen 18.

Bropoii meron JisnynoBa. @ynkuunu Jlsimynosa. Teopemsr JIsmyHoBa 00 ycTORYMBOCTH H
aCUMNTOTHYECKO ycToiunBocTH. Teopema YeraeBa o HeycTorunBocTH. [locTpoenne GhyHKIwi
JlsamyHoBa U1 TMHEHHBIX CUCTEM C IIOCTOSIHHBIMU KO3 GHUIIMEHTaMU.

Paznen 19.
Teopewmst JIsmmyHOBa 00 YCTOWYHUBOCTH IO IEPBOMY TTPHOIIKEHHIO.

Paznen 20.
¥YcrolunBocTs MHOTOWIEHOB. Kputepuii Payca - I'ypBunia. YactoTHslil kputepuid Muxaiinosa.

Paznen 21.

ABTOHOMHBIE CUCTEMBI UG hepeHIIMANBHBIX ypaBHeHHH. CBONCTBA TPACKTOPHIA aBTOHOMHBIX
cucteM. KauecTBeHHBIN aHAIN3 TTOBEICHUS PEIICHU aBTOHOMHBIX TU((EpeHIINAIBHBIX YPaBHEHHHA
MEPBOTO TOPS/AKA.

Paznen 22.
®da3oBast MIO0CKOCTH TMHEHHOI TByMEepHOI aBTOHOMHOM cucTeMbl. Kimaccudukammst 0coObrx
TOYEK.

Paznen 23.
Kpaessie 3amaun aiis TuHEHHBIX ypaBHEHUH BTOpOro nopsiaka. CoOCTBEeHHbIE 3HAYCHHS U
COOCTBEHHBIE (PYHKIIHH.

Paznen 24.
[lepesrit maTErpan. Teopema o MOTHOM HAOOPE HE3aBUCHMEBIX TIEPBBIX HHTETPAJIOB B
OKPECTHOCTH HEOCOOOH TOYKH.

5. 06p330BaTeJ'[bele TEXHOJOI'MHA, B TOM YHCJI€ TEXHOJOIHHU IJIEKTPOHHOI0 06yqe}mﬂ u
AUCTAHIHUOHHbIC Oﬁpa?.OBaTeJIbeIe TEXHOJIOTHH, HUCIOJb3yEMbI€ IIPH OCYIIECTBJICHUU
06p330BaTeJ'[bHOFO nmpouecca mo TMCUIIJInNHE

B niporiecce 00y4eHust UCTIONB3YIOTCS CIEIYIOIINE 00pa30BaTeIbHBIC TEXHOIOTHH:

AxageMuyecKasi JIEKIHMS € JJIEMEHTAMH JIEKIUH-0eceibl — I10CIIEA0BAaTEIbHOE
U3JI0’KEHUE MaTepHala, OCYIIECTBIAEMOE IIPEUMYILECTBEHHO B BUI€ MOHOJIOTA IIPENOAABATEIS.
OneMeHThl JIeKIUU-Oecenbl O00ecneuyrBalOT KOHTAKT MpenojaBareist C ayAuTOpUEH, 4TO
NO3BOJISIET TNPUBJIEKaTh BHUMAHUE CTYJEHTOB K HaubOosiee BaXKHBIM TeMaM JIMCLUIUIMHBL,
aKTUBHO BOBJIEKaTh HUX B Y4YEOHBII MpoOLECC, KOHTPOJIMPOBATh TEMI H3JIOKEHUS Y4eOHOro
MaTepuaia B 3aBUCUMOCTH OT YPOBHS €TI0 BOCIIPUATHS.

IIpakTnyeckoe 3aHATHE — 3aHATHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHMH U
HaBBIKOB I10 3aKPEIJICHUIO ITOJYYEHHBIX Ha JIEKIIUY 3HAaHUH.

Koncynbranum — BuJ ydyeOHBIX 3aHATUMN, SBISIOLIUICS OJHOM U3 (QOPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  cTyAeHTOB. Ha KoHCymbTamusx 1o mpock0e CTYIEHTOB
paccmaTpuBaroTcs HauOosiee CIOKHBIE MOMEHTBHI MpPU OCBOCHMM MarTepuallia IUCLUIUIMHBI,
IpenojaBaTesib OTBEYAaeT HAa BOIPOCHI CTYIEHTOB, KOTOPbIE BO3HHMKAKOT y HUX B IIpoLEcce
CaMOCTOSITENIbHOM paOOThI.

B npornecce 00yueHNs UCIIONB3YIOTCS CAEAYIOLINE TEXHOJIOTUN 3JIEKTPOHHOTO 00yUeHUs
U TUCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU:
JJIeKTPOHHBIH y4eOHbI Kypc «IuddepeHnmnaibHble 1 HHTErpajibHbIe YPABHEHUSD» B
LMS Daexrponnsiii yauepcuter Moodle SpI'Y, B KOTOpOM:
- TpPEICTaBJIECHbl 3a/JaHus JJIi CaMOCTOSITENbHOM paboThl OOy4arommxcs IO TeMam
JUCLUIUIUHBI;
- OCYHIECTBIISIETCS  NPOBEJACHHUE  OTHCIBHBIX MEPONPUATHH  TEKYIIErOo  KOHTPOJIS
YCIIEBAEMOCTHU CTYJEHTOB;
- MOpPeACTaBJIEHBI TEKCTHI JIEKIUN MO OTAEIbHBIM TEMaM JUCUUTUINHBI,
- NOPEACTAaBJIEHBI IPaBUJIA POXOXKIACHUS TPOMEKYTOUHON ATTECTALMHU 110 JUCLIUIUINHE;



- TPEACTaBIEH CIHCOK Y4YeOHOW JHUTEpaTypbl, PEKOMEHIYeMOW Uil  OCBOCHHS
JUCLUIUIMHBI,

- mpexacraBieHa uH(opManus o ¢GopMe M BpPEMEHHM MPOBEACHUS KOHCYIbTAUUA IO
JUCLHUIUIMHE B PEKUME OHJIAH;

- mocpeacTBOM  (opyMa  OCYHIECTBISICTCS CHHXPOHHOE U (WJIM) aCHMHXPOHHOE
B3aUMOJICHICTBHE MEXIYy OOyJarolluMCsi M HpenojaBaTel]eM B paMKax H3y4eHMs
JUCLUATIINHBI.

6. [lepeyeHb JMIEH3HOHHOTO M (WJH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecrneyeHusi, HCHOJb3yeMOro MNMpPH OCYIIECTBJEHUH 00pPa30BaTeJbHOr0 Mmpomecca o
JMCIHUILINHE

B mpomecce ocymecTtBieHHss  00pa3oBaTENBHOIO  Mpolecca IO JAUCIUIUIMHE
UCIIOJIB3YIOTCS:

Juisi POPMHUPOBAHUS MATEPUAJIOB JIJIsI TEKYIIETO 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, MCII0JIb3YyeMbIX NPH OCYLIeCTBJIeHUN 00pa30BaTeIbHOIO Mpolecca 1no
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

B npomecce ocymecTBieHHs ~00pa3oBaTENBHOIO — Tpolecca MO  AUCHUIUIAHE
HCIIOJIBb3YKOTCA:

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 nuddepenunanbHbIX ypaBHEHHM W BapUAIlMOHHOTO MCUYUCIECHHUS. 2-€
u3. — M.: JIabopatopus ba3osbix 3nanwmii, 2001.

2. A .H. Tuxonos, A.b. BacmibeBa, A.I'. CeemankoB. J{uddepenimanbapie ypaBHeHUs. 4-¢ U3
— M.: DU3MATJINUT, 2005. 256 c.

0) AONMOJIHUTENIbHAA JUTEpPaTypa

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

2. M.B. ®enoprok. OObikHOBEHHBIE U PepeHtnanbabie ypaBHeHus. - CI16: Jlanp, 2003.

3. A.®. Oununmnos. COOpHUK 3a7ay MO0 OOBIKHOBEHHBIM U QPepeHIIMATbHBIM yPaBHEHUAM. —
M.; UxeBck: Perynsphnas u xaotuueckas quHamuka, 2005.

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

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

IIpunosxkenne Nel k padoueil nporpaMmMe TUCHHUIINHBI

«ludpdepenunanbHble ypaBHEHUD)

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHNs] TEKYIIel U MPOMeKYTOYHOI aTTeCTALIMH CTYIeHTOB
o AUCHUILINHE

1. TunoBble KOHTPOJILHBIE 32/1aHUS WIH UHbIE MATEPHAJIbI,
He00X0AUMBbIe VISl OLleHKH 3HAHNH, yMeHMi, HABLIKOB M (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIIUX 3Tanbl ((OPMHUPOBAHUSA KOMIIETEHIUI

1.1 KoutpoJibHble 32 1aHNsI U MHBbIE MATEPHUAJIbI,
HCIoJIb3yeMble B Mpolecce TeKyuleil aTrecTanuu

3adanus 0ns koHmpoasbHou pabomuvt Nel

BapuanTt Nel
1. Haiitu obmiee pemeHue
dx 3t
dt  t3+x+1°

2. Haiitu obmiee penienue
(2x+2y-1)dx+(x+y—2)dy =0.
3. Haiitu obmiee penicHue
y'—yctg x = 2xsin x.
4. HaiiTu ob1iee perieHue
2 1

Y=y -Z. Y=
X X

5. Haiitu oO1iee

pemenne (X + Yy —1)dx + (X — y* +3)dy =0.

Bapuant Ne2

1. Haiitu oOmiee pemienue
xdy — (x%¢Y +2)dx =0.
2. Haiitu obmee pemieHue
(2y —x—4)dx —(2x—y +5)dy =0.
3. Haiitu obmee pemieHue
y'cosx+ ysinx =1.

4. Haiiti obmee pemenne 3xy’y’ + y° —2x =0,
5. Haiitu oOmiee

pemenne (1+ (X + y*)x)xdx + ydy = 0.
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Bapuant Ne4

1. Haiitu oGmiee penienue

t(Inx+2Int —1)dx = 2xdt .

2. Haiitu oOmiee perrenue y' = X+—y_3
y—x+1
3. Haiitu obmree

pemenne (X* —1)y'+2xy —cos X = 0.

4. Haiitu obmee pemenne Xy’ — y? Inx+y =0.

5. Haiitu oOmee
pewenue Xdx + ydy + xdy — ydx = 0.

Bapuant Ne3

1. Haiitu oOmiee penieHue

(4t +x—-3)*dt —dx =0.

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

3. Haiitu obmiee pemienue
X —Xxctgt =4sint.

4. Haiitu obmee
pemmenue (X — y) ydx — x°dy = 0.

5. Haiitu o6mee penrenue (X° + y)dx — xdy =0.

Bapuant Ne5
1. Haiitu obmiee pemeHue
o 1+ x)°
t(x+1) —t?

2. Haiitu oOmiee pemieHue
(Bx—4y—-3)y'-3x+4y+2=0.
3. Haiitu obmee pereHue
X —2x = te’' sint.

5. Haiitu oOmee
2 _ny2
2xdx N (y“—3x%)dy o

3 4

y

pEeUICHUC

4. Haiitn obwee pewenne y' = y2 ——y, = 1
X

Bapuant Ne6

1. Haiitu oOmiee pemienue
(L—x*y)dx + x*(y —x)dy =0.

2. Haiitu oOmiee perienue y' = X_—y+1
X+y—-3
3. Haiitu oOmiee perenue
y' +y=(x+1)e*cosx.
2
4. Haiitu obmiee pemicaue y' = y .
(y —x)x

5. Haiitu obmiee pemieHue

(siny+ ysin x+l)dx+ (xcos y—cosx+l)dy =0
X y

Bapuant Ne7

1. Haiitu oOriee pemnienue

Xy (xy'+y)=1.

2. Haiitu o0miee pemieHue
X+y—-2+@1-x)y' =0.

3. Haiitu oburee perienue

y'—y=sinx.

4. Haiitu obmiee
pemenne (Y + x* +1)y’+ xy =0.

5. Haiitu obmee
pemenne (X + Yy —1)dx + (X — y* +3)dy =0.

BapuanT Ne8

1. Haiitu oOmiee pemienue
x*dt + (e' —x)dx =0.
2. Haiitu oOuiee pemieHue
@By —-7x+7)dx—(3x—7y—-3)dy =0.
3. Haiitu oOiee pemienue
Xy’ —2y = x> COS X.
4. Haiitu oOmee
permenne 2y'XIn X+ y = Xy~ coS X.
5. Haiitu obmee
pemenne X(2x* + y*) + y(x* +2y*)y’ =0.
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BapuanT NelO

1. Haiitu obmiee pemeHue
2

2xy'+1=y+ X
y-1
2. Haiitu oO1iee pemieHue y':ﬂ.
1-y—-x

3. Haiitu o0mee

pemenne y'XInx—y =3xIn® x.
4. Haiitu ob1iee

permenne 2y'sin X + ycos x = y®sin® x.
5. Haiitu oOmee

pemiCHuC

(3x* —2x — y)dx + (2y — x +3y?)dy = 0.

BapuanT Ne9

1. Haiitu oGmiee pemeHue

x%+tx:t3.
dt

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

3. Haiitu obmee pemenue

X—Xtgt =

cos’t

Haiitu obmiee

pemmenne y°dx + (X — y)xdy =0.

Haiit o6mee pemenne ydx — (y° + x)dy =0.

Bapuant Nell

1. Haiitu oGmiee penienue

X% (dy —dx) = (x+ y) ydx .

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

3. Haiitu obmiee pereHue

N _ t
X + tetx = e® Ve,

4. Haiitu obmmee pemenue y' = y° -, Y=
X

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

Bapuant Nel2
1. Haiitu oOmiee pemieHue
dx t 5
—=—e" +X.
dt  x
2. Haiitu oOmiee perienne y' = —M.
3X+2y-5

3. Haiitu obmiee penienue

y'+ 2y = xe ¥ Cos X.

4. Haiitu obmee pemenne (X —t)tdx — x°dt = 0.
5. Haiitu oOmiee
perrenue
H 2
In X X .
y+s ZCOS ydx+( > +S|nyjdy=0.
cos’ Xy cos’ Xy

12




3adanus onsa koumposbHolupabomel No2

Bapuant Nel.
1. Haiitu obmiee pemeHue
, x*Inx -1
VS

2. Haiitu obmee pemieHue
y'+y =4cos X;
3. Haiitu obmiee pemenue

Bapuant Ne2.
1. Haiitu oOuiee peienue
. tint+1
Y™

2. Haiitu obmiee pemenue
y'+2y'+17y =e (1 +sin 4x);

3. Haiitu obmiee penieHue

y|||+2yll+yuzx+e7x; y +2y”:X+Xe_2X;
eclu ecli
5 -1 5 3 -10
A=|0 3 2| A=|1 1 0

0 -2 3 2 -2 2

5. Haiitn ofLiee peleHne CHeTeMbl 5. Haiitu ob1iee pemieHne cucTeMsl
(5 4 1) (-3 4 e”
X'= x+| le X'= X+
~4 -3) |t 21 0
Bapuant Ne3. Bapuant Ne4.
1. Haiitu oGmee perienue 1. Haiitu obmiee peuienue
x*Inx -1 2
yﬂ_*_y:iz; yﬂ_y:4x +1’
X 2X\&

2. Haiitu oO1iee pemieHue
y"+2y'+10y = xe *sin 3x;

3. Haiitu oburee perienue

y"'+8y = X + xe ;
4. Haiitu obiee pernieHne cuctemsl X' =AX,
ecim
3 -1 2
A=l1 1 -2j
0 0 2
5. Haiitu oOmee pemeHne CuCTeMbl
dx
PR 1,
dy _
dt sint’

2. Haiitu oGriee pemieHue
y'—4y'+5y =(x+1e
3. Haiitu obmiee penienue
yY +4y'=x+e;
4. Haiitu ob1iee pernieHne cucTeMbl X =AX,

—2X

sin x;

€ClIn
5 2 -2
A=l1 4 -1}
33 0

5. Haiitu oOmiee perieHre CUCTEMbI

%+5x+2y:et,
dt

dy

dt

2x = e?t,
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Bapuant Ne5.
1. Haiitu obmiee pemeHue

. AXP 41
y ZX\& ’
2. Haiitu oOrmiee pemienue
y"'+4y'+13y =e > +sin 3x;
3. Haiitu obmiee pernieHue
y" —4y"=x+e™;
4. Haiitu obmiee penieHne cuctemsl X' =AX,

€ClIn
3 -1 2
A= 1 1 2j
-2 1 O

5. Haiitu oOmiee penieHne cucTeMbl

Bapuant Ne6.
1. Haiitu oGmiee pemeHue
) x*Inx -1
R
X

2. Haiitu obmee pemieHue
y'2y'+17y =€~ +sin4x;
3. Haiitu obmiee pemnienue

y|||+2y||: (X +1)e72x;
4. Haiitu obmiee pernienne cuctemsl X' =AX,
eci
2 -1 0
A=|1 0 0}
2 -2 1

5. HaiiTu oO1ee pemeHne CuCTeMbl

-1 2 1

—t

(2 2|, (1)1 X'= X+ le
-1 1 1)cos“t-
Bapuant Ne7. Bapuant Ne8.
1. Haiitu oOmee perienue 1. Haiitu obmiee pemeHue
m w  X—1, " 2+ X2 .
y + y = 2 ] y + y = 3 L]
X X

2. Haiitu oOmiee penienue
y"+4y'+13y =e > +sin 3x;

3. Haiitu oburee perenue

y'"'—8y =X+ (x +1)e*;
4. Haiitu obiee pernieHne cuctemMbl X' =AX,
ecin
2 1 0
A=l1 3 -1
-1 2 3

5. Haiitu oO1iee penieHne CUCTEMBI

-1 2 1
X+ €
-2 -1 0

2t

2. Haiitu obmiee penieHue
y'-4y'+5y = (x +1)e
3. Haiitu oOiee pemienue
y" —4y"=x+e”;
4. Haiitu obuiee pemieHne cucteMsl X =AX,

—2X

sin x;

€Clin
1 1 -1
A=l1 2 2|
0 -1 2

5. Haiitu oO1ee perieHne CUuCTeMbl

(1 1) (1
X'= X+

cost
-2 -1 |
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Bapuant Ne9.
1. Haiitu oGmiee penienue

XZy” _ Xyl _ 3y — E’

X

2. Haiitu oOriee pemnienue
y'-2y'+y=(x+2)e* +1;

3. Haiitu obmiee pernicHue

y''+y'= XSin X;
4. Haiitu obmee pemneHne cucteMbl X =AX,
ecin
2 0 -1
A=|/1 -1 0 |
3 -1 -1

5. Haiitu oOmiee penieHne cucTeMbl

1 1 1)1
X + —
-2 -2

_1\/f-

X =

BapuanT NelO.
1. Haiitu oGmiee pemenue

X2y"+xy'+y = X(6-Inx);
2. Haiitu obmiee pemenue
y'+2y'-3y =(x+1)(e* +1);

3. Haiitu obmiee pemienue

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

ecim
4 -1 -1
A= 2 1 -2}
-1 1 4

5. Haiitu oO1ee perieHne cucTeMsl

1 -2 t+1
X +
-1 2 1

Bapuant Nell.
1. Haiitu obmiee pemeHue

(x=2)%y"-3(x-2)y' +4y =Xx;
2. Haiitu oOmiee pemieHue
y'+2y'+10y = e’ sin 3x;
3. Haiitu oburee perenue
y'"'+8y = x(1+e*);

4. Haiitu obiee pernieHne cuctemMsl X' =AX,

€ClIn
3 0 -1
A=1 0 O |
3 -1 0

5. Haiitu oOuiee perieHne CuCTEMbI

5 4) (1
X+
—4 -3) |t

~t

X =

Bapuant Nel2.
1. Haiitu oOiee pemenue
” ! 1
y'+2y'+y=—r1H,
Xe
2. Haiitu oOmiee pemenue
y'—4y'+5y = (x +1)sin x;
3. Haiitu obmiee penieHue
yY +4y"=(x+1)e

4. Haiitu o61iee penieHne cucTeMsl X =AX,

€ClIn
o -1 -1
A= 2 -3 -2}
-1 1 0

5. Haiitu oO1iee perieHne cucTemMsl

4 2 1311
X + —
-2 -1

) ﬁ

X =

3aoanus ona koumpoavnou pabomor No3
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JlomantHue 3a1aHus MpeaaaraloTcs U3 3a1agHuKa;
1.A.®. Ounmunmno. COOpHHUK 3amayd MO OOBIKHOBEHHBIM IU(depeHIMaTbHbIM ypaBHECHUSAM. —
M.; WxeBck: PerynspHas u xaotuueckas quHamuka, 2005.

HDaBI/IJIa BBICTABJICHHUS OLICHKH 110 PE3yJIbTaTaM CaMOCTOSTEILHOMI Da60TBII

OrnenHka 1o pe3yabTaTaM caMOCTOSATEIbHON PabOTHI cCUMTAETCs B Oaiax mo CleayrmeMy
MPUHIIMITY:
- 32 KaXK/J10€ MOJIHOCTHIO MPAaBUIILHO BBIITOJIHEHHOE 33ajaHue — 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. CIHCOK BONMPOCOB M (MJIM) 3aJaHU JIJIs1 TPOBeIeHUsI MMPOMeKYTOUHOI aTTecTalun
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. CIOCOOBI HOCTPOEHUS MATPHYHOM
SKCIIOHEHTHI.

3. Haiitu o011ee pelenue cucTeMbl 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
JUISL CKaJISIpHBIX TU(PepeHINaIbHbIX YPAaBHEHUH IIEPBOrO MOPsAKa.

2. OO6iee pereHne JTMHEHHOM HEOJHOPOAHOU CUCTEMBI. [IpHHITUTICYTIEPITO3UITHH.
Crnyuait BEKTOPHOTO KBa3UIOJIMHOMA.

3. Haiitu obuiee penieHue cucteMbl

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

BK3AMEHAIIMOHHBII BUJIET Ne 3.

1. Metpuueckoe mpocTpaHCTBO. [IpuHIMN CokUMamUX oToOpaxkenuid. Omnpenenure,
pY KaKuXauDsIBIIIETCS COKMMAIOIIUM orepatop A: R? — R?, 3amaHHbIi MaTpHUIEeH

a a
0 b
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2. HHTerpupoBaHue JMHEHHBIX CKAJSPHBIX YpPaBHEHHWH IIEPBOrO  MOpsAKa.
[Tepuonuueckne pereHus JIMHEHHbBIX CKAIAPHBIX AU(PepeHInanbHbIX YPAaBHEHUH.
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 dopme). [IpocTpaHcTBO pemieHnid.

2. Teopema Apuena.

3. Haiitu ob1iee pemieHne 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. Pemenne JNHMHEWHBIX CHCTEM C TIOMOIIBI0 MATPUYHON OKCIOHEHTHL. Teopema
CyILIECTBOBaHUSl W E€IUHCTBEHHOCTH pelleHus 3agaur KomwM s JHHEHHBIX CUCTEM 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 ypaBHeHI/Iﬁ n-ro mnopsaka. Hpe,I[CTaBJ'ICHI/Ie
JaCTHOI'0 peHICHUus C IMOMOIIbIO (I)YHI(I_[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. JluddepennuanbHbie onepaTopsl (OnpeaeaeHus U aaredpandeckue
onepauuu). OqHO3HAYHAS pa3pemIMMocTh 3aaaun 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 CHCTEMBl TUHEHHBIX MU(QPepeHINATbHBIX YPaBHEHHH C MOCTOSHHBIMH
koaddurmentamu. [IpoctpancTBo pemenuii. O01Iee penieHrne JMHEHHON 0THOPOIHOM CUCTEMBI.
[Tepexox k neicTBUTENILHOMY 0a3UCy B IPOCTPAHCTBE PEIICHUH.

2. Hopmbl BeKTOpOB U MaTpHIl (OCHOBHBIE omnpezaeneHus). MHaynupoBaHHas MaTpu4Hast
HOPMBI (IIPUMEpHI U J0Ka3aTeIbCTBA (HOPMYII).

3. IlpencraBpTe oOII€Ee pelIeHUE CIEAYIONMed JIUHEHMHON CHCTEMBbl C IOMOIIBIO
MAaTPUYHOU IKCIIOHEHTHI:

1 -1

X
2 -1

SK3AMEHAIIMOHHBII BUJIET Ne 9.

1. UuterpupoBaHue JMHEMHBIX CKAJNAPHBIX  YpaBHEHUM  IEPBOTO  IOPSJIKA.
[Tepuonuueckre pemeHus JMHEHHbBIX CKAIAPHBIX AU(PepeHInanbHbIX YpaBHEHUH.

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

-2 0 0 O
-1 -2 0 O

A:
0 -1 -2 0
0 0 -1 -2

2. Haiitu oOrmiee penienne

, 1+ 2t
X'=X—Yy+ :

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.
Oob11ee pelieHre JMHEHHOT0 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. JluneiliHble HEOAHOPOAHBIE YypaBHEHUS N-TO MOpsAAKAa C  IOCTOSHHBIMHU
ko uumentamu. [Ipunnun cynepnosunuu. Cirydail KBa3UOIMHOMA.

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 [TAPaMETPOB CIEAYIOLIAsi CUCTEMa MMEET MePUOIUUYECKHE
peILIeHNus:

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

AK3AMEHAIIMOHHBII BUJIET Ne 13.

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

2. Jluneiinsle audQepeHnUaNbHbIE YPaBHEHUS N-TO MOpSAIKAa 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 pelieHus 3aaaun Ko 1ist TMHEHHBIX CUCTEM.
3. Haiitu o01iee penieHre cucTeMbl

X'=Xx—y+t+1,

!

y = x+y+ﬁ.

AK3AMEHAIIMOHHBII BUJIET Ne 15.

1. OpHOpOMAHBIC CHCTEMBI JIMHEHHBIX TU(PPEpEeHIIMATbHBIX YPABHCHUN C MOCTOSHHBIMH
kodpdunmentamu. [IpocrpancTBo  pemieHuii. OOmiee pemeHue  JTUHCHHON
OJTHOPOJHOHM cucTembl. [lepexon K JCHCTBUTENLHOMY 0a3ucy B MPOCTPAHCTBE

peLICHHIA.
tA
2. MarpuuHasi 5KCIIOHCHTa U €€ CBOMCTBa. Brranciure e , €CIIN
2 -1 0 O
0O 2 -1 0
1o 0 2 -1
O 0 0 2

3. Haiitu oOmiee perenne
" 4x° +3
— _

SN

AK3AMEHAIIMOHHBII BUJIET Ne 16.

1. OOmee peumieHue JIMHEHMHOM HEOJHOPOAHOM cucTeMbl. MeTon  Bapualuu
IIPOU3BOJIBHBIX TOCTOSIHHBIX.

2. HWHrerpupoBaHMe JMHEHHBIX CKaJSIPHBIX  ypaBHEHMH MEpPBOro  MOpsIKA.
[Tepuoanueckue pereHus JIMHEHHBIX CKaISPHBIX AU(GepeHInaTIbHbIX YPAaBHEHHH.

3. Ilpu xakux a u b xoTs OB OZJHO HEHYJICBOE PEIICHHE YPaBHEHHUS

y"+ay' +by=0

crpemutcs K Hyio ipu X —» +00,

SK3AMEHAIIMOHHBIN BUJIET Ne 17.

1. Cxanspusie nuddepeHmanbable ypaBHeHHsT TEPBOro nopsaka. CyllecTBOBaHUE U
€IMHCTBEHHOCTb penieHus 3aaaun 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 xoTs1 ObI OJIHO HEHYJICBOE PEIlICHHE YPABHCHUS
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 MIEPBOTO MOPSIKA.

3. [Ipu kakux 3HAYCHUSX MAPAMETPOB 3a]ja4a UMEET NEPUOUUECKUE PEIICHUS

X'=—-Xx—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 00 yCTOMYMBOCTH MO NEPBOMY NMPHUOIMIKEHHIO.
HccnenoBaTh Ha yCTOMYMBOCTD HYJIEBOE PEIIEHUE CUCTEMBI:

{x'z 1+ x—2y)_1 -1

y'=cosx —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 JIssmyHnoBa. Teopema JIsmmyHoBa 00 aCHMIITOTHYECKON YCTOHYUBOCTH.

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 JoKa3aTh HeyCTOﬁqHBOCTB

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

AK3AMEHAIIMOHHBIM BUJIET Ne 26.

. YCTOMYMBOCTh peIIEHUH CHUCTEM JIMHEWHBIX JU(QepeHIHaTbHbIX YpaBHEHUH ¢

NOCTOSSHHBIMU K03 dunmentamu. Hcmonb3ys, Bropoil wmerton JlsmyHosa,
X'=—-2X—-3y
1

y'=x-y

HCCICA0BAaTh Ha }’CTOI\/'I‘II/IBOCTI) 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 mockocTs. Kiaccudukanus

(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.

. Tpaekropun B OKpPECTHOCTH TOYKM NOKOsA. Tumbl Touek nokos. Omnpenenuts npu
KaKMX 3HAUEHUSX IapaMeTpa  aHyJlIeBOE  pEIIEHUs  CUCTEMbI  HerpyOoe

., [a 2
X' = X.
[2a J

. HpI/I KaKuX 3HAUCHUAX a YCTOﬁHHBO HYJICBOC PCHICHUC CUCTCMbI
X = sin(fax+y)+y

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

AK3AMEHAIIMOHHBIM BUJIET Ne 29.
. Metoz manoro napamerpa. O01as cxeMa NpUMEHEHUs MeToj1a ¥ npuMepsl. Haiitu
TPH YIECHA PA3JI0KECHUS

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

. Iloctpoenne ¢ynkuuu JlanmyHoBa Ui JUMHEHHBIX cucTeM. IlocTpouTs GyHKIHIO
X= -3X-Y

y= 2x-y

. Haiitu coOcTBeHHbIE PYHKIINK U COOCTBEHHBIE 3HAUECHUS

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

HHHYHOBa JJIA CUCTEMBI {
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OK3AMEHAIIMOHHBIN BUJIET Ne 30.
VYceronuuBocts. OnpeneneHus, T€OMETPUYECKUN CMBICI MOHATHS YCTOMYHMBOCTH.
Hcxons u3 ompenaeneHus, 10Ka3aTh HEYCTOMUMBOCTb HYJEBOTO PEHICHUS CHUCTEMbI

(1 =2
X = X.
2 1

Teopema JlamyHoBa 00 yCTOMYMBOCTH TIO TMEpBOMY MNpHOMMKeHHIO. [Ipn kKakux a
YCTOMUYMBO HYJIEBOE COCTOSIHUE PAaBHOBECHUS

2
- -1 -1 ‘i ax; sin 2t .
3 -2 (@ —4)e* XX

Haiitu Tpu 4iieHa pa3noxeHust

xy'=wx® +Iny, y@) =1.

SK3AMEHAIIMOHHBIN BUJIET Ne 31.
. JIuHeliHbIe IBYMEpHBIC aBTOHOMHBIC crcTeMbl. Da3oBas miockocTh. Kimaccudukamnus

0COOBIX TOYEK. [TocTpouth (dazoBbIii IIOPTPET CUCTEMBI
X'=-2X-Yy
y'=3x-y

. YcroitunBocTh. OnpeneneHusi, reOMETPUYECKUM CMBICI IOHSTHS YCTOMYMBOCTH.
Hcxons w3 onpeneseHus, 10Ka3aTb HEYCTOMYMBOCTH HYJIEBOIO PELIEHUS CHCTEMBI

(3 =2
X = X.
4 -1

. Haiitu nBa uneHa pasnokeHus 2m-nepuoanuecKoro peeHus

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

AK3AMEHAIIMOHHBII BUJIET Ne 32.
. Teopema JlssmyHoBa 00 ycTOHYMBOCTH 1O IEPBOMY NpuOIMKEeHHI0. MccnenoBars Ha

X'=2.5xe* -3y +sinx?
— 2 )
y y'=2x+ye " —y*cosx
YCTOWUYMBOCTb HYJIEBOE PELIEHUE CUCTEMBI:
. Teopema JIssmyHoBa 00 ycTOMYMBOCTH 110 NepBOMY NpubImkenuto. Ilpu kakuxa
YCTOMYMBO HYJIEBOE COCTOSTHUE PAaBHOBECHS

2 .
= -1 -1 ‘i ax, sin2t |
3 =2 (@° - 4)(at +1)x;

. Halitm MeTooM Masioro napameTpa J1Ba-TpH WICHA Pa3I0KEeHUS

X = utx® —x*, Xx(1) =1+ .
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SK3AMEHAILIMOHHBIN BUJIET Ne 33.

. Heonpnoponnsie kpaebie 3anaun. Oynxmus ['puna. Haiitu ¢pynkuuio ['prna kpaeBoit
3a/1a4u

U+2u—-3u=f(x), u(0)=u()=0.

. Kpurepuii Payca - I'ypsuna. Haiitu 3HaueHums a, b mpu KOTOpBIX yCTOHUYHBO
pellIeHUe YpaBHEHUS

y +ay" +2y" +by"+2y' +y=0.
. octpouts dynkIiuio JIsmyHOBa U TOKa3aTh YCTONYUBOCTH CHCTEMBI
X= —4X-y
y= x-2y

DK3AMEHAIIMOHHBIN BUJIET Ne 34,
JluHeiHbIe IBYMEpHBIC aBTOHOMHBIC cucTeMbl. Da3oBast TIocKoCcTh. Kitaccudukarus

(1 =2
oco0bIx Touek. Kakue dazoBbie MOPTPETHl MOKET UMETh CUCTEMA X = ( 5 X
a -—Za

JUISL pa3JIMYHbIX 3HAYCHUH a.
[Toctpoenue ¢yHkiuu JlsmyHoBa [Uisi JHMHEMHBIX CUCTEM Ha IMPUMEPE CHCTEMBI

(-4 -3
X = X.
2 1
[1pu kakux @, b ycToH4YHMBO HYJIEBOE PELICHUE CUCTEMbI

X= (2+a)x—y+x’sin2t
Y= 5x—2y+ y%e®?!

AK3AMEHAIIMOHHBIM BUJIET Ne 35.

. JIunelinple nuddepeHanbHble ypaBHEHUS ¢ IEPUOANYECKUMU KOAPUITUEHTaAMH.
Matpuiia MOHOAPOMUH, MYJIBTUIUIMKATOPBL. HaliTh MaTpuily MOHOAPOMUH U
MYJIBTUIUIMKATOPBI JJ1S CUCTEMBI

[ —=sin’t 0
X = X.
0 -1+ cos2t

. Jloka3zarb, 4TO yCTOIMYMBOCTB HYJIEBOTO PEIICHUS TMHEUHON CUCTEMBI BIICYET
YCTOMUYUBOCTB JIFOOOTO €€ PEIICHMS.
. Haueptutsh (pa3oBbie TpaeKTOPUH U MHTETPAIbHbIE KPUBBIE YPABHEHUS

y'=y(y-1)(y +1)°.

SK3AMEHAILIMOHHBIM BUJIET Ne 36.
. Teopema JIssmyHoBa 00 ycToiunBOCTH 110 iepBoMYy MpuOmkeHuto. [Ipu kakuxa
YCTOMUYMBO HYJIEBOE COCTOSIHUE PABHOBECHS

-1 -1 %sin 2t
X = X + ?Xl ! s |
1 (8% —4)e X

. Jloka3aTb, 4TO aCHMITOTHYECKAs YCTOWYMBOCTb HYJIEBOIO pELIECHUS JIMHEHHOU
CUCTEMBI BJI€UET AaCUMITOTHYECKYIO YCTOMYUBOCTD JIFOO0TO €€ peleHHsl.
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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’

DK3AMEHAIIMOHHbBIN BUJIET Ne 37.
. Marpuna MoHOIpOMUH, MYJIBTHILUIUKATOPHI. HaliTu MaTpuily MOHOJIPOMUU U
MYJIbTUIUIMKATOPHI J1JI1 CUCTEMBI

~ (sin®t 0
X = X.
0 1+ cos2t

. Bropoii metop JIsmmyHoBa, TeopemMa 00 aCHMIITOTHYECKON YCTOMYHNBOCTH.
HccnenoBath Ha yCTOMYMBOCTH HYJIEBOE PEIICHUE 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 J10KAa3aTh YCTOWYMBOCTh 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

AK3AMEHAILIMOHHBIM BUJIET Ne 40.
. Heonpnoponusie kpaesbie 3anaun. Oynkmus ['puna. Haiitu coOcTBeHHBIE GYHKINU U
COOCTBEHHBIE 3HAUEHUS JJIs1 KpaeBOM 3ajaun

y'+4y=0, y'(0)+y(0)=0, y'(@)+y@®)=0.

. TpaekTopuu B OKPECTHOCTM TOYKH IOKOsS. Tunel Touek nokos. Pa3oBbld MOPTPET
JMHEWHOH cucteMbl Ha IwiockoctH. [lpm kakuxa, b ¢daszoBeiM moprperom

2a 3
b b+1

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

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

CHUCTEMBI X = ( ]X, siBysieTcst pokyc?

SK3AMEHAILIMOHHBIN BUJIET Ne 41.
. @ynkuuu Jlsamynosa. Teopems! JIsmyHoBa 006 acCHMITOTHYECKOM YCTOWYUBOCTH.
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 —e2 XY
. JIuneitnble audQepeHnnanbHble YpaBHEHUS € MEPUOANYECKMMHU KO3 (UIIMEHTaMH.
Marpuia MOHOAPOMHUM, MYJIbTHILUIMKATOpbl. Halitm wmaTtpunmy 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 kpaesbie 3agaun. @ynkuus ['puna. [loctpouts ¢ynkumio ['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 3aBucumocTty oT ypoBHA C(HOPMUPOBAHHOCTH Ka)10M KOMIETEHLUH I10 OKOHYAaHUU
OCBOEHHUS JAMCUMIUIMHBI CTYACHTY BBICTABIS€TCS  OLEHKAa. Ui JUCHMIUIMH, M3y4aeMbIX B
TE€UYEHUE HECKOJIbKMX CEMECTpPOB, OIIEHKa MOXKET BBICTaBJIATHCA HE TOJIBKO IO OKOHYAHUU €€
OCBOEHHUS, HO M B IPOMEXKYTOUHBIX ceMecTpax. Buj OIEHKH («OTIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEIILHO», «HEYIOBJIETBOPUTEIBLHO», «3aUTEHO», «HE3auTCHO») OIpeleIsaeTcs
paboyeii mporpaMMoi AUCHUIIIIMHBI B COOTBETCTBUU C YUEOHBIM IIJIAHOM.

OneHKka «OTJIMYHO» BBICTABISETCA CTYIACHTY, y KOTOPOrO Kaxaas KOMIIETEHIIHS
(TTIOJTHOCTBIO WJIM YacTHYHO (popMupyemas JaHHOHM TUCIMILIMHON) COPMHpPOBAaHA HA BHICOKOM
YPOBHE.

OneHka «XOpOLIO» BBICTABIAETCA CTYAEHTY, y KOTOPOrO KaKJgasi KOMIIETEHIUS
(TMOJIHOCTBIO WIIM YACTUYHO (opMHUpyeMasi JAHHOW TUCHMIUIMHOMN) chOpMUpPOBaHA HE HHIKE, UEM
Ha MPOJBUHYTOM YPOBHE.

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

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

OneHka «3a4eT» BBICTABISAETCS CTYIEHTY, y KOTOPOro KaxKiash KOMIIETCHIIUS
(TTOJIHOCTBIO WJIM YACTUYHO (OopMHpYyeMas JaHHOW JUCLHUIUIMHON) cOPMHUpPOBaHA HE HUXKE, YEM
Ha MIOPOrOBOM ypOBHE.

OreHKa «HE3aYTEHOY» BBICTABIISAETCS CTYAECHTY, Y KOTOPOTO XOTs Obl OJJHA KOMIIETEHIIHS
(MOTHOCTBIO WJIM YaCTUYHO (popmMupyeMasi JaHHOW JUCHUIUIMHOW) chopMHUpOBaHA HUKE, YeM
Ha MIOPOrOBOM YPOBHE.
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IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«ludpdepenunanbHble ypaBHEHUD)

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHoBHO#1 (hopMO#t M3NOKEHUS Y4eOHOTO MaTepuaiia o AucuuIuinee «JluddepeHimansabie u
HHTErpajbHbIC YPABHEHUS» SBISIOTCS JICKIUU. JTO CBSA3aHO C TEM, YTO B OCHOBE YMCIECHHBIX METOJOB
JMEKUT CEephe3HBI MaTeMaTWYeCKHil ammapar, TpeOyrommuid aetampHOro paszbopa. Ilo Bcem temam
MPEeTyCMOTPEHBI TPAKTUYECKUE 3aHATHS, HAa KOTOPBIX CTYNEHTHI OTPa0ATHIBAIOT HABBIKH PEIICHUS
MPaKTUYECKUX 3a7ad.

DK3aMeH NMPUHUMAETCS 110 dK3aMEHAIIMOHHBIM OMIIeTaM, Ka)Iblii U3 KOTOPBHIX BKIIOYAET B ceOs
Tpu Bompoca. Ha UTOTOBYIO OIIEHKY TaKXKe BIUSIOT PE3yNIbTAThl BHIIOJHEHUSKOHTPOJIBHBIX pa0doT Nel-3.
Ha camocTosiTenbHyl0 MOATOTOBKY K SK3aMEHY BBIJIEISACTCSA3 IHS, BO BpeMs IMOATOTOBKU K SK3aMEHY
MpPEeAyCMOTpPEHA IPYIIIOBasi KOHCYIbTaIIH.

OcBoWTh BOMPOCH], HM3JIaraeMble B IMpollecCe W3Y4eHHs ANCHUIUIMHEBI «Jluddepennmansape
YpaBHEHUS» CaMOCTOSTENFHO CTYAEHTY 3aTPYAHUTENBHO. DTO CBS3aHO CO CJIOXHOCTBIO H3y4aeMoro
MaTtepuana U 0oJbIUM 00beMOM Kypca. [loaToMy mocelieHue BCeX ayJUTOPHBIX 3aHITHU SBISCTCS
COBEPIICHHO HeoOXOAUMBIM. be3 yIMOpHBIX M peryispHBIX 3aHATHI B TEUEHHE CEMEecTpa CAATh 3a4eT U
HK3aMEH 0 UTOTaM M3Y4YCHHUS AUCIUTUIHHEI CTYICHTY MIPAKTHYECKH HEBO3MOXKHO.

Y4yeOHO-MeTOANYECKOE 00€ecIIeueHue
CaMOCTOSITEJIbHOI Pa0dOThI CTYIEHTOB 110 JUCHHUIJIMHE

Jli1st caMOCTOSITENbHOM PabOThl 0COOCHHO PEKOMEHIYETCS NCIIOB30BaTh YUCOHYIO JTUTEPaTypy:

1. B.K. Pomanko. Kypc auddepeHnnansHpIX ypaBHCHUH W BapUAIMOHHOTO WCYUCICHHS. 2-€
u3l. — M.: JIaboparopus ba3oBsix 3nanuit, 2001.

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

Taxoke st mogdopa yuyeOHOW JIHTEpaTyphl PEKOMEHAYETCS WCIONBb30BaTh IIUPOKHHA CIIEKTP WHTEPHET-
pecypcos:

1. Me:xxayHapoaHublii Hay4dHo-o0pa3zoBarteiabHblii  caiit EqWorld. Caiit EqWorld coaepxur
oOmmpHyr0 MH(POpMAIMIO O PAa3IUYHBIX KiIaccax OOBIKHOBEHHBIX JU((EpEeHINANbHBIX YpPaBHEHUH
(OY), nmuddepeHuMaNbHBIX YpaBHEHMH ¢ 4YacTHBIMU mnpou3BoaHbIMH (YpUIl), wuHTErpanbHbIX
ypaBHEHUH, (DyHKIHOHAJIBHBIX YPaBHEHMH M APYrMX MaTeMaTH4ecKuX ypaBHeHHH. Ocoboe BHUMaHUE
yIIeNIEHO YpaBHEHHSM MaTeMaTHYecKOH (U3UKU M MeXaHWKU. [IpuBe/ieHbl TaOIMIIbI TOYHBIX pPEICHUH,
OMKCaHbl METOJbl pellICHHs YPaBHEHUH, €CTb MHTEPECHBIC CTaTbM, JAHBl CCHUIKM Ha MaTeMaTH4eCKue
NpOrpaMMBbl, YKa3aHbl aJipeca HayyHbIX CalTOB, U3/1ATENbCTB, XXypHAJIOB U Ap. MMeercs quHaMUUeCKUi
paznen EgArchive, koTopslii 1aeT BO3MOXXHOCTh aBTOpaM OINEPATHBHO MyOJIMKOBATH CBOM YPAaBHECHUS U
WX TOYHBIC pEIIeHWs, TMepBble WHTErpaibl M TpeoOpazoBanus. CoaepkHUT Y4eOHYI (QH3HKO-
MaTeMaTHYEeCKyI0 OMOINOTEKY, B KOTOPYIO aBTOPBI MOTYT J00aBJISATh CBOM KHHMIM M JMCCEPTALlUM, a
takke (Gopym s BorpocoB U auckyccui. EqWorld paboraeT Ha pycCKOM M aHIJIMHCKOM sI3bIKax
(rmaBHas cTp. caiiTa TepeBecHa Tak)Ke Ha HEMENKHH, hPaHIY3CKU, UTATbSHCKUN ¥ UCIIAHCKHH SI3BIKH)
U IpeJHa3Ha4deH Ajsl MIMPOKOro Kpyra YYeHBIX, HpernoaaBaTesicii By30B, MH)XEHEPOB, aclUpPaHTOB H
CTYACHTOB B Pa3IMYHBIX OOJIACTSIX MaTEeMaTHKH, MEXaHUKH, (PU3UKH, XUMHUH, OMOJIOTUH U MHKEHEPHBIX
HayK. Bce pecypchl caiita sBIstoTCA O€CIIIaTHRIME [T €r0 TIOJIB30BaTeNei.

EqWorld cogepxxut okono 2000 BeG-cTpaHul (KHUTM OMOIMOTEKH HE YUMTHIBAIOTCA), €r0 IOCELIArOT
moau u3 200 ctpaH Mupa, cpeaHss mocemaemMocTs caita npesslmaer 3000 denoBek B CyTKH.Azpeca
caifra B Murtepnere: http://eqworld.ipmnet.ru/indexr.htm (pyc.), http://eqgworld.ipmnet.ru (auram.).

2. DJIEKTPOHHO-0UOIMOTeYHAsI cHcTeMa «YHHBepcuTeTckasi oudamoreka online» (www.urait.ru) -
3NIeKTpOHHAsE OuOnuoTeka, oOecrmeuwBarolas JOCTYH K HamOosiee BOCTPEOOBaHHBIM MaTepHaIaM-
NEPBOMCTOYHUKAM, YYeOHOH, HaydHOW M XYIOKECTBEHHOW JHMTEpaType BEIyLIMX H3/aTENbCTB
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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/

(*peructpanus B dICKTPOHHON OMOIMOTEKE — TOJBKO B ceTH yHUBepcuTeTa. [locme peructpanuu padora
C CHCTEMO# BO3MOXKHA ¢ JH000# ToukH qocTyma B Internet.).

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

Henpio co3mannsa mHPOPMANIMOHHON cucTeMbl "EMWHOE OKHO JOCTyma K 0O0pa3oBaTembHBIM pecypcam”
(UC "Enmmnoe okxuHo ") sBisieTcss obecriedeHrHe CBOOOJHOTO AOCTYNa K HWHTETPAaIbHOMY KaTaloTy
00pa3oBaTeNbHBIX HMHTEPHET-PECYPCOB M K OJJCKTPOHHOH OMONMOTEKE y4eOHO-METOAMYECKHX
MaTepHaIOB T 00IIero U MpodecCHoHaILHOTO 00pa3oBaHUs.

WNudopmannonnas cucrema "EnmHoe OKHO J0oCTyna K 00pa3oBaTeNbHBIM pecypcaM’ co3llaHa 1Mo 3aKasy
OenepanpHoro areHTcTBa 1o obpasoBaHuio B 2005-2008 rr. ['onmoBHOW pa3paboOT4MK MpoeKTa -
OenepanbHOoe  TOCYAapCTBEHHOE  aBTOHOMHOE — ydpexkaeHue  [ocylapcTBEHHBI — HAy4YHO-
WCCIIEIOBATEIbCKUI WHCTUTYT HWH()POPMAIMOHHBIX TeXHONOTHH W TeinexommyHuKarmii (PI'AY I'HHUN
UTT "Undopmuka") www.informika.ru.

HUC "Enunoe okHO" 0OBenuHsET B €JMHOC WH(POPMAIMOHHOE MPOCTPAHCTBO SJIEKTPOHHBIE PECYpPCHI
CcBOOOHOTO TOCTYyMA IS BCceX YpoBHEH oOpazoBanus B Poccun. Pazmensl 3Toii cuctemsr:

- DJIeKTPOHHAsA O0MOJHOTeKa — SBISICTCS KPYIMHEHIIMM B pOCCHIICKOM cermeHte HHTepHeTa
XPaHWIUILEM TOJIHOTEKCTOBBIX BEPCHH y4YeOHBIX, Yy4eOHO-METOAMYECKHX M HAay4YHBIX MaTepHalioB C
OTKPBITBIM JocTyroM. buOmmoteka comepxkut Oonee 30 000 marepwanoB, HCTOYHHKAMHA KOTOPBIX
ABIISIOTCS OOJIee TPEXCOT POCCHUHCKUX BY30B M JAPYTUX 00Opa30BaTEIbHBIX W HAYYHBIX YUPEHKACHUU.
OcHOBYy HamonHeHUs OWOTMOTEKHM COCTABISIFOT OJNEKTPOHHBIE BEPCHH  yUeOHO-METOAMYECKHX
MarcpuaioB, IIOATOTOBJICHHBIC B By3ax, MOpomeaAmunue peUCH3UPOBAHUEC W PCKOMCHIOBAHHBIC K
WCTIOJIb30BaHHUIO COBETaMU (PaKyIbTETOB, yUeOHO-METOAMYECKUMHU KOMUCCHSIMHA U IPYTUMH By30BCKUMHU
CTPYKTypaMH, OCYIIECTBIISIONIMMH KOHTPOJIb Y4eOHO-METOAUYCCKON JACSITeILHOCTH.

- NnuTerpanbHblii KaTtajor o0pa3oBaTelbHbIX HHTEPHET-PECYPCOB COJACPKUT MPEICTaBICHHBIC B
CTaHIapTH30BaHHOW (opMe MeTaJaHHble BHEIIHUX pPECYpPCcOB, a TaKKe COJCPKUT OIHMCAHUSL
MOJTHOTEKCTOBBIX MyOJIMKANWi AIIEKTPOHHOM Onbmmorexu. OOmmii o0beM Katanora npesbimaer 56 000
Metaonucanuii (u3 Hux okono 25000 - BHemHue pecypcwl). Pacmmpennsiii mouck B "Karamore"
OCYILIECTBIISIETCS 110 HA3BAHHIO, aBTOPY, AHHOTAIMH, KIIFOYEBBIM CIIOBaM C BO3MOXKHOU (UIIbTpaIieii mo
TEMaTHKe, MPeIMETY, TUITY MaTepualia, YpOBHIO 00pa30BaHUs U ayAUTOPHH.

- N36pannoe. B paznene npencrapieHsl Mog00pKH HanboJiee CoepKaTEIbHBIX U TIOJIE3HBIX, 10 MHEHHIO
pelaKiiy, HHTEPHET-PECYPCOB AT 00IIETo 1 MPOodecCHOHATLHOTO 00pa30BaHusl.

- bubanorexku BY30B. Pazmen comepxuT momOOpKH CaWTOB BY30BCKHX OHMONHOTEK, 3JEKTPOHHBIX
KaTajgoroB OMOIMOTEK BYy30B U MOJHOTEKCTOBBIX AIEKTPOHHBIX OHOIHMOTEK BY30B.

s camocrositenbHOro nogdopa aureparypsl B oubimoreke SApl'Y pekomeHayeTcst HCIOIb30BaTh:

1. Jinunenii ka6uner (http://lib.uniyar.ac.ru/opac/bk_login.php) maer Bo3MoXHOCTH TonyueHust on-line
JIOCTYTIa K CIIUCKY BBIIAHHOHM B aBTOMAaTH3UPOBAHHOM PEXKHME JINTEPATYPhI, IPOCMOTPA U KOIUPOBAHUS
AJIEKTPOHHBIX BEPCUN M3AaHWN COTPYAHHUKOB yHHBepcHUTETa (y4e0.M METOJl. TIOCOOUS, TEKCTHI JEKIUH 1
T.4. dus pabotel B «JIuuyHOM KaOuHeTe» HeoOXoauMmo 3aiTh Ha calWT Hayunoit OuGmmorexku SApl'Y ¢
mo0oit Toukw, uMeromed goctyn B Internet, B MyHKT MeHIO «DJEKTPOHHBIM KaTajor»; MpoHTH
MPOLEAYPY aBTOpU3AllNK, BHEIOpAB BKIAIKY «ABTOpH3AIMS», W 3alOJIHHUTH IPEACTABICHHBIE OIS
WH(pOpMAITIH.

2. DJieKTpoHHAas O0M0JHOTEeKa y4eOHBIX MaTepuasioB SIpI'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) conepsxut 6onee 2500 MONHBIX TEKCTOB yYEOHBIX U
y49e0HO-METONYECKAX MAaTePHAIOB TI0 OCHOBHBIM HW3yYaeMbIM JUCIUIUIMHAM, W3JIaHHBIX B
yHHBepcuTeTe. JJocTym B CeTH yHUBEPCUTETA, TMOO IO JIOTUHY/TIApOJTIO.

3. DuekTpoHHas kapToTeka «KHUr000ecneuyeHHOCThY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreg find.php) packpsiBaeT  yueOHbIF  (QOHI  HAy4HOM
oubanorexku Spl'Y, mpemocTaBiseT ONEPaTUBHYI HHPOPMAIMIO O COCTOSHUM KHHUTO00ECIEYeHHOCTH
JIUCLIUTUIMH OCHOBHOM U JIONIOJIHUTEIBHOMN JIUTEPATYPOM, a TAKKE LIUKJIA JUCIUIUIMH U CIIEHHAIbHOCTEM.
OnekTpoHHas KapTroTeka «KHHrooOecrneuyeHHOCThY JOCTYITHA B CETH YHHBEpCUTEeTa W uepe3 JImuHbIN
KaOWHET.
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