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YHUKAb IR0 IPAVIAHEN YIRS 1 koMmBoTepHEIe HayKn" HanpaBIeHHOCTH (IIpOQHI0) MaTeMaTHUYECKHe I KOMITBIOTEPHBIE

crp. 1
04c19ed8bfb98f3b6ch7 7met6 808 Pnfidméartdns e n npukIanaex nccaegosanmsx ®IEOY BO «Uenl'V»

PaGouyas nporpamMma TUCHMILIMHBI (MOXYJIs)™

Juddepennnanbubie ypaBHEHHUS

HanpasieHue moaroToBku (CrenuaibHOCTD)

02.03.01 MaremaTka 1 KOMOBIOTEPHLIE HAVKHU

HanpasnenHocts (mpoduiib)

MaremMaTH4eCcKue 1 KOMIIBIOTCPHBIC MCTOJIbI B d)VHI[aMeHTaJ'IBHI)IX W IIPUKJTIAJHBIX
HCCJICAOBAHNAX

[IpucBauBaemas kBanu@ukanus (CTEMEHb)

OakajaB

®opma 00yueHus

Oo4Hasin

['on HaGopa 2026

*Pabouast mporpaMma TYCIMUIUIAHGI (MOTYJIS) afanTHPOBaHa JIJisi MHKIIFO3UBHOTO 00yUYeHUs WHBAIUJIOB U
JIUIL C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37J0POBbS

Yemsounack 2026 .
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MHMNHOBPHAYKHU POCCUN
\,’ DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYPEKICHHUE BBICIIET0 00pa30BaHUsL

«YensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuumussl "Iuddepennuanbapie ypaBHEHHUS" 10 HAPABICHUIO TOATOTOBKH (CIICIMATbHOCTH)
02.03.01 "MaremaTHKa 1 KOMITBIOTEpHBIE HAYKH'" HaNpaBICHHOCTH (Ipoduito) MaTeMaTHIecKie 1 KOMITBIOTEPHBIE cTp. 2
METOJIbI B QyHIAMEHTAIBHBIX M NpUKIagHbIX nccirenoBanmsix ®I'BOY BO «Henl'Y»
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4. O0BeM JUCIUTUTHHBI (MOTYJIS)
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7.2. Ilepeuenb pecypcoB HH(DOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
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8. MaTepuanbHO-TEXHUUYECKOE 00ecTieueHrne JUCIUIUTMHBI (MOTYJIS)

9. Meroaunueckue ykazanusi i1l OOY4arOIIUXCS 10 OCBOCHUIO AUCITUTUTMHBI (MOJTYJIST)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI
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MHMNHOBPHAYKHU POCCUN
\,’ DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYPEKICHHUE BBICIIET0 00pa30BaHUsL

«YensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuuminasl " luddepennuansaeie ypaBHEHHA" IO HAPABICHUIO TOATOTOBKHU (CHELHATBHOCTH)
02.03.01 "MaremaTHKa 1 KOMITBIOTepHBIE HAYKH'" HalpaBJIeHHOCTH (podmmo) MaTemaTideckie 1 KOMIBIOTEpHEIE ctp. 3
METOJIbI B QyHIAMEHTAIBHBIX M NpUKIagHbIX nccirenoBanmsix ®I'BOY BO «Henl'Y»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II/I npenoaaBaHust JUCHUIIIINHBL ((Z[I/I(i)(bepeHL[I/IaJ'ILHble YpaBHCHUD» COCTOUT B

PUOOPETESHNH CTYIEHTAMU TEOPETHIECKIX 3HAHUH U MPAKTHIECKIX YMEHHH U HaBBIKOB 10 TeOPHHU T HepeHITaTbHBIX YPAaBHEHHH,
HCTIOJIb30BaHUH X JUIS PELICHUS NPUKIIAIHBIX 3a/1a4 Pa3JIMUHBIX OTpaciel 3HaHHUs.

OCHOBHBIMH 33/1a9aMH U3Y4eHHs TUCUUILTHHBL «/{uddepeHnnansabie ypaBHEHUs» ABIsIeTCS (OPMUPOBAHKE Y CTYICHTOB HABLIKOB
pelIeHHs pa3IHYHbIX BUAOB MU depeHIHaNbHBIX YPABHEHUN U CHCTEM, a TAKXKE YMEHUS COCTABJICHUS MOJIeNel, aHaJIOTHid
JIeWCTBUTENBHOTO MUpa B Bue TuddepeHunansHEIX ypaBHEHHH 1 3aTeM YMEHHE IPUMEHUTh H3YUeHHBIE TEOPUH K BBISICHEHHIO
BOIIPOCOB CYLIECTBOBAHUS PEILICHUN, HAXOXKICHUS UX.

KOHerTHLIe 3a4aur U3YUCHHUS CBOIATCS K CICAYIOLIEMY:

1. HSy‘{CHI/IC OCHOBHBIX METOJAOB UHTCTPUPOBAHUS Pa3JINIHBIX ,Z[I/I(i)(bepeHI_II/Ia.HI)HI)IX ypaBHCHI/IfI TICPBOTO MOpsAAKa.

2 .I/Isyqel-me METOHOB pEUICHU JIMHEHHBIX ypaBHeHPII?I " CUCTEM C NIOCTOAHHBIMU KOS(i)(l)I/II_II/IeHTaMI/I.

3. N3y4eHne ciocoOoB pereHus TMHEHHBIX yPaBHEHUH C IepeMEeHHBIMI K03()OHIMEHTaMH U JIEMEHTOB Ka4eCTBEHHOH TEOPHU TAKUX
ypaBHEHUH.

4, HSy‘{GHI/IC (I)yH}_'[aMCHTa.]'II)HLIX TCOPEM CYHIECTBOBAHUA U CAVMHCTBEHHOCTHU JJIA pa3JIMIHBIX 3a1a4 Komu.

5. I/Isyqel-me OCHOBHBIX METOJOB PCHICHUA ypaBHeHHIZ, HEPa3pCIICHHBIX OTHOCUTEIIBHO HpOHSBO,Z[HOfI, BBIJICJICHUC 0COOBIX pemeHHﬁ.

6. l3y4eHne OCHOBHBIX THIIOB YPAaBHEHHH, JOITYCKAIOUINX MOHKCHUE TTOPSIKA.

7 .M3y4yenue cioco00B HaX0KIEHHS IPOU3BOIHON PEIIEHHUS MO TapaMeTpy U M0 HaYaJIbHBIM YCIOBHUSIM, YSICHEHUE YCIOBHI HX
CYIIECTBOBAHMS.

8. Mzyuenus noustuii ha3oBoro NpocTpaHcTBa U GpazoBbIX TpaeKTopuil. [IpuMeHeHne U MOCTPOCHUE 3TUX MOHATUH Il KOHKPETHBIX
CHCTEM.

9. I/ISY‘IGHI/IB OCHOBHBIX 3JIEMEHTOB TECOpHU yCTOﬁ‘IHBOCTH.

10. M3ydeHne crioco00B penieHus HeMHEWHBIX CHCTEM 1 YpaBHEHHH B YACTHBIX MPOU3BOAHBIX IIEPBOTO MOPSAKA.

Pesynbrarhl 00y4eHuUs IO IMCHMIUIMHE HATIPABJICHBI HA JOCTHXKEHNUE MHIMKATOpA, COOTBETCTBYoIIero komnereHun OITK-1:

OIIK-1.3. ImeeT HaBBIKU UCIIOJIb30BAHUS OCHOBHBIX IIOHATHI, TEOPEM, 3aKOHOB MaTEMAaTHKU U (MJIM) ECTECTBEHHBIX HAayK IS
pereHus 3a1a4 mpodecCHOHaIbHOM AesSTeTbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

wuxin (pazper) OITOIT: F1.0.10

2.1 TpeOoBaHus K NpeABaAPUTEIbHOH MOATOTOBKE 00y4Yalomierocs:

AHanuTHnyeckas reoMeTpus

AnreGpa

MaremMaTudecKnil aHaIu3

2.2 JIncuuMnIuHbl U MPAKTHKH, JJIs1 KOTOPLIX OCBOeHHE JAHHOH THCHUILINHBI (MOYJ151) HE00X0AUMO KaK NMpealiecTBYIoNIee:

VYueOHas npakTuKa (HayqHO-UCCIeI0BaTeNbCKas paboTa (IoIydeHHe IIepBUYHBIX HABBIKOB HayYHO-HCCIIEA0BATENHCKON PAaOOTh))

OOBIKHOBEHHBIE TU((epeHInabHbIe YpaBHEHUS U CIICHUaTbHbBIC (YHKIIUU

YpaBHEHHS MaTEMaTH4ECKOH HU3UKH

[TpousBoacTBEeHHAsI MPaKTUKA (HAYYHO-HCCIIEA0BATEIbCKAs paboTa)

JIMHaMHYECKHE CUCTEMBI

Teopernueckas MexaHuKa

YucneHHbie MECTO/AbL

BapI/IaHI/IOHHOC HUCUUCIICHUE U MCTObl OIITUMU3ALIUN

O0630pHbIE JIeKIUU

HO,HI‘OTOBKa K [Iponeaype 3alluThl U 3alliTa BBIHchHOfI KBaJ'II/I(i)I/IKaIII/IOHHOI‘/’I pa6OTLI

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,’ denepanbHOE roCy1apCTBEHHOE OI0JUKETHOE 00pa30BaTEIbHOS
@ y4pexKAeHUE BbICIIEro 00pa3oBaHus

«Yenabunckuii rocynapctseHnbliil yausepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuumussl "Iuddepennuanbapie ypaBHEHHUS " 10 HAPaBICHUIO TOATOTOBKHU (CIELUAIEHOCTH)
02.03.01 "MaremaTHKa 1 KOMITBIOTEpHBIE HAYKH'" HaNpaBICHHOCTH (Ipohuito) MaTeMaTHIecKie 1 KOMITBIOTEpPHBIE cTp. 4
MeTObI B QyHIAMEHTAIBHBIX ¥ IPUKIaIHEIX HccnenoBanusix PIBOY BO «Henl'Y»

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJY.JIS)

OIIK-1: CnocoGeH KOHCYJIbTHPOBATh H HCIOJIb30BaTh GyHIaMeHTAIbHbIC 3HAHUA B 00/1aCTH MaTeMAaTHYECKOI0 AHA/IN3A,
KOMILJIEKCHOI0 M (DYHKI[HOHAJILHOI'0 AHAJIN32 aJIredphl, AHATHTHYECKOH reomMeTpuu, 1uddepeHnaILHON reoMeTPHH 1
TONOJIOrHH, H1H( (epeHnnaTbHbIX YPABHEHHH, JUCKPETHOH MATEMATHKHA M MAaTEMATHYECKOH JTOTHKH, TEOPHH BEPOATHOCTEH,
MAaTeMATHYECKOli CTATUCTHKH M CJIy4ailHbIX IPOLECCOB, YHCIEHHBIX MET010B, TeOPETHYEC KO MEXaHHKHU B
NnpoecCHOHATBHOM AesITeJIbHOCTH

3HaTh:

Jns noctmxenus unaukaropa OITK-1.3.: pasnuuHble TUIBI UG PEPEeHINATBLHBIX YPABHEHUH U CIIOCOOBI X PEIICHHUS

YMeTb:

Baanern:

Jns noctmxenus unaukaropa OITK-1.3.: UmeeT npakTuyeckuil onbIT pemieHns A GepeHInaabHbIX YPaBHEHHIH B MATEMAaTHIECKAX
MOJIEIISIX PA3IUYHBIX MIPUKIIATHBIX 33724

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI Oﬁy‘laloll_ll/lﬁcﬂ JOJIZKCH

3.1|3narth:

3.1.1|3nats npocreiimue Tunsl AU GepeHIanbHBIX YPaBHEHUH, METOABI IOHWKEHUS IOopsAAKa AuddepeHMantbHbIX
ypaBHEHHI; OCHOBHBIC ()OPMYITBI OOIIETO M YACTHOTO PEIICHUS IMHEHHBIX CHCTEM U YPaBHEHHH C TOCTOSHHBIMHA

K03 dHLIEHTaMU, OIIPE/IeNICHUs U CBOIICTBA MAaTPUUHON SKCIIOHEHTHI; YCIOBUS CYLIECTBOBAHUS U €JUHCTBEHHOCTH
permrernst 3anagn Komy a1 HOpManbHBIX cructeM TuddepeHInanbHBIX YPaBHEHIH | U ypaBHEHUS N-TO MOPAAKA B
HOPMAJIBHOM BHJIE, XapaKTep 3aBUCUMOCTHU PELICHUH OT HA4YaJIbHBIX YCIOBUI; IIOHATHS 0COO0T0 PELICHHUS;
KITaCCU(PUKAIIIO TTOJIOKEHIH PaBHOBECHS JIMHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTO TIOPSIKA; OCHOBHBIC OIIPEIeIICHHS
U TIOJIOKEHUSI TEOPUU YCTOHUUBOCTH.

3.2|Ymeth:

3.2.1|YMeTs pemraTs npocTeiire qu hpepeHansHele ypaBHEHHs, IPUMEHATS METO Il MOHIKEHUS TIOPSIKa; HCCIEI0BATh
3agaqy Kommm. Haxoaute ocoOble pereHust ypaBHEeHHUS IEPBOTO IOPSIKA, HE Pa3pelIEHHOTO0 OTHOCUTEILHO
IPOU3BOIHON; penIaTh IMHEWHbIE YPABHEHNUS M CHCTEMBI C TIOCTOSHHBIMHU KO3 (QUINEHTaMH, IPIMEHSATh MaTPHIHYIO
9KCIIOHEHTY K PEIICHUIO CUCTEM JIMHEHHBIX YPaBHEHHH ¢ IIOCTOSIHHBIMU Kod(duImenTaMu; cTpouts (hazoBble
MIOPTPETHI JMHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTO IOPSAIKA, HAXOIUTh IPOM3BOJHYIO 110 IIapaMeTPy M Ha4aJIbHOMY
YCJIOBHIO, UCCIIEOBATh YCTOMYMBOCTh PELICHHS CUCTeMBI U dhepeHInaIbHBIX YPAaBHEHUH.

3.3|Baagern:

3.3.1|/ImMeTh ONBIT HCIIOT30BAaHMS JIOTHIECKOTO MBIIIICHHUS, METOIOB JOKAa3aTeIbCTB MATEMAaTHIECKIUX YTBEPIKICHUI;
MMETh HaBBIKU PELICHHs U ucciaeqoBaHus Aud depeHIanbHbIX yPaBHEHUH U CUCTEM B MaTeMaTHUECKUX U GU3HUECKUX
IPUWIOKEHUSX; BIaeTh yMEHUEM [I0Ib30BaThCA HEOOXOJUMOM JIUTEPATypPOIL.

4. OFBEM JJUCIIMIIJIMHBI (MOAY JISI)

O6wwasn TpyaoeMKoCTb 8 3ET

Uacos no yueOHOMY IIany : 288 Buner koHTpONIST B ceMecTpax:
B TOM UHCIIC :
aynuTOpHBIE 3aHATHSA . 136 9K3aMeHsl 3, 4
camocTosTeNbHas padoTa : 73,4
9acoB Ha KOHTPOJIb : 72
KOHTaKTHas pabota: 142,6

HUKP: 6,6

5. CTPYKTYPA U COAEPXKAHUE JUCHUIIJIMHBI (MOJAY JISA)

Kon HaumenoBaHue pa3iesioB U TeM /BU]I 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
| saHsaTHs /Kvoe

Paznen 1. O0bikHOBeHHbIE JU((epeHIUAIbHbIC YPABHEHHS IEPBOIO
NopsJaKa, pa3pelieHHbie 0THOCHTEIbHO MPOU3BOIHOM

© ®I'bOY BO «Henl'V»



MHWHOBPHAYKH POCCHUI

\,’ denepanbHOE rocyaapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
y4pexKAeHUE BbICIIEro 00pa3oBaHus

«Yenabunckuii rocynapctseHnbliil yausepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuumussl "Iuddepennuanbapie ypaBHEHHUS " 10 HAPaBICHUIO TOATOTOBKHU (CIELUAIEHOCTH)

02.03.01 "MaremaTHKa 1 KOMITBIOTepHBIE HAYKH'" HalpaBIeHHOCTH (mpodmiro) MaTemaTHyeckie 1 KOMIBIOTEPHEIE cTp. 5
METOJIbI B QyHIAMEHTAIBHBIX ¥ NpUKIagHbIX nccrenoBanmsix ®I'BOY BO «Henl'Y»

1.1 OO01ye NOHATHS U ONpeeIeHUs 3 JI1.2J12.4 J12.5

/JTex/ JI12.6J13.1
0192

12 Hexoropsie 3neMeHTapHbIE METO bl HHTETPUPOBAHHS OOBIKHOBEHHBIX 3 JI1.2J12.1 J12.5
1 depeHIanbHbIX YPaBHEHUH EPBOTo NOPSIKA. J12.6J13.1
/JTex/ D192

1.3 Kowmmnekcublie quddepeHiuanbapie ypaBHeHHs. DKCIIOHEHTa KOMILUIEKCHOTO 3 JI1.2712.5 J12.6
qHCTIa.

/JTex/
14 VYpaBHEHHUS C pa3AeIAIOIUMUCS epeMeHHbIMU. 3anada Kormu. 3 JI1.1J12.3 J12.6
32
Mp/

15 OpHOpOHBIE YpaBHEHUS U CBOAAIUECS K HUM. KBa3noHOpOJHbIE ypaBHEHHUS. 3 JI1.1J12.3 J12.6
Mp/ 32

1.6 |/Iuneiinble ypaBHeHHUs 1-ro nopsaka. YpaBHeHus bepHyinu. 3 JI1.1J12.3 J12.6

32
Mp/
1.7 VYpaBuenus Pukkatu. YpaBHeHus B moiHbIX auddepenimanax. /Tlp/ 3 JI1.1712.3 J12.6
92
1.8 Wurerpupyromuii MHOXXUTEIb. MeTox BblieNeHuH 1 3ameH. /IIp/ 3 JI1.1J12.3 J12.6
32

1.9 Kontponbnas padbota Nel mo teme «YpaBHEHHS IEPBOTO MOPSIIIKA, 3
paspeleHHble OTHOCUTEIBHO IPOU3BOIHOIMY. /TIp/

1.10 |BeimoaHeHHE JOMAIIHETO 3aJaHus K KaXJIOMY NIpakTHIeckoMy 3ausruto. /Cp/ 3 JI1.1 J11.2J12.3

1.11 |IoaroTtoBka k KOHTpoJdbHOHU pabote Nel. /Cp/ 3 JI1.1 J11.2J12.3
Pazgen 2. JInneiinble ypaBHeHHs M CHCTEMBI.

2.1 HexoTopsle cBefeHNs O TMHEHHBIX AU dEepeHIINANBHBIX YPAaBHEHHSIX. 3 JI1.2J12.5 J12.6J13.1
JIuneiHbBIe OTHOPOIHBIE YPaBHEHUS C TOCTOSHHBIME KO3 GHIUEHTaMU 2192
(cimyuaii IpocThIX KOpHEH). /JIex/

2.2 JIuneiiHble OHOPOIHBIC YPABHEHHUS ¢ IOCTOSHHBIME K03 puiinenTamu 3 JI1.2J12.5 J12.6J13.1
(cmyuaii KpaTHBIX KOpHEH). D192
/JTex/

2.3 JIuneliHble HEOTHOPOAHBIC YPABHEHUS C TIOCTOSHHBIMU KO3 (DUIISHTaAMH. 3 JI1.2J12.5 J12.6J13.1
KBa3umHorouneHs. 2102
/JTex/

24 Hopmanbhas nuHeiiHas oqHOpoiHAst cUCTeMa € TIOCTOSHHBIMU 3 JI1.2J12.5 J12.6J13.1
K03 PHITHCHTAMH. 21022
/J1ex/

25 IMokazarenbHas GyHKIMSA MAaTpHULEL. /JIek/ 3 JI1.2J12.5 J12.6J13.1

0192

2.6 Hopmanbhas cucrema TMHEHHBIX ypaBHEHUH ¢ IepeMEHHBIMU 3 JI1.2J12.5 J12.6J13.1
K03 PHITHCHTAMH. 21022
/JTex/

2.7 JIuneiiHble ypaBHEHHUS N-TO MOPsAKA C HEIIPEPBIBHBIME K03 duiineHTamu. 3 JI1.2J12.5 J12.6J13.1
/JTex/ D192

2.8 TeopeMsl 0 HyJIsIX peLIeHUI TMHEHHBIX YpaBHEHUI BTOpOro nopsaka. Kpaesbie 3 JI1.2J12.5 J12.6J13.1

3aJa4uu JUIs JIMHEHHBIX YpaBHEHHI BTOPOTO nopsiaka. /JIex/

01092

© ®I'BOY BO «Henl'V»
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MHMNHOBPHAYKH POCCUN
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Pabouas nporpamma nucuumussl "Iuddepennuanbapie ypaBHEHHUS " 10 HAPaBICHUIO TOATOTOBKHU (CIELUAIEHOCTH)

02.03.01 "MaremaTHKa 1 KOMITBIOTepHBIE HAYKH'" HaNpaBJICHHOCTH (Tpodmmo) MaTemaTideckie 1 KOMIBIOTEPHEIE cTp. 6
METOJIbI B QyHIAMEHTAIBHBIX ¥ NpUKIagHbIX nccrenoBanmsix ®I'BOY BO «Henl'Y»
2.9 JluneiiHble OTHOPOJHbIE YPAaBHEHUS C HOCTOSIHHBIMU KO3 (QUIIEHTaMU. 3 JI1.1J12.6
KBa3uMHOro4IeHbI.
Mp/
2.10 Mertox Bapuauu NoCTOsSHHbIX. 3aiauya Komu. YpaBHeHUS ¢ KOMIUIEKCHBIMH 3 JI1.1J12.6
K03 GUIIIEeHTaMHL.
Mp/
2.11  |JIuneitHbIe OTHOPOAHBIC CUCTEMBI C OCTOSHHBIME K03 uimentamu. Ciyuait 3 JI1.1712.6
JICHCTBUTEIIBHBIX COOCTBEHHBIX 3HaueHu. /IIp/
2.12  |JluneiiHble OMHOPOJHBIE CUCTEMBI C TIOCTOSHHBIMU KO3 GULUEHTaMU: CIy4ail 3 JI1.1J12.6
KOMIUIEKCHBIX COOCTBEHHBIX 3HaUeHUH. JINHEIHbIE HEOTHOPOIHBIE CUCTEMEI C
MOCTOSIHHBIMH K03(ppUIIMEeHTaMK: KBa3UMHOT'OUJICHBI.
Mp/
2.13  |JIuneiiHble HEOTHOPOIAHBIE CUCTEMBI C IOCTOSHHBIMH KO3 (PHIIMEHTAMU: METO/ 3 JI1.1J12.6
BapHaIM NOCTOSHHBIX. DKCIIOHEHTA OT MaTPHUIIBI.
Mp/
2.14 |KonrponbHas pabota Ne2 1o Teme «JIuHeilHble ypaBHEHMS U CUCTEMBI C 3 JI1.1
MOCTOSIHHBIMH K03 duitnerramuy. /TIp/
2.15  |Jluneitnas 3aBucuMocth. Onpenenurens Bporckoro. CocTaBieHue THHEHHBIX 3 JI1.1J12.6
YpaBHEHHUH C HENPEPHIBHBIMU KOS (GUIMEHTaMU 110 (yHIaMEHTaIbHON
cucreMe penieHnid. Teopema cymecTBOBaHHS U eNUHCTBeHHOCTH. /T1p/
2.16  |PerieHue NTUHEHHBIX OJJHOPOAHBIX YPABHEHHUI ¢ HEMIPEPHIBHBIMHU 3 JI1.1J12.6
ko3¢ unmentamu. Iouck yactHoro peuenus. @opmyna Jnysumis. /Ilp/ 92
2.17 |Merox BapHaluy MOCTOSHHBIX JUIS HEOIHOPOIHBIX JTMHEHHBIX YPaBHEHHH. 3 JI1.1J12.6
OJeMeHTbI KaueCTBEHHOMN TEOPHH JIMHEHHBIX YpaBHEHUH BTOPOTO MOpsiaKa ¢
nepeMeHHBIMU KO3 dunneHtamu. /TIp/
2.18 |BepImosiHeHHE TOMAIITHETO 3aaHus K KaKIOMY IIpakTHUecKoMy 3ausituio. /Cp/ 3 JIL.1J11.2
2.19 |IloaroroBka k KOHTPOJIbHOH pabote Ne2. /Cp/ 3 JI1.1J11.2
Paznen 3. Teopembl cyliecTBOBAHUS M €AMHCTBEHHOCTH pellieHUs 3a/1a4
Komm.
3.1 Teopema cymiecTBOBaHUS U EAMHCTBEHHOCTH petneHws 3anaqu Ko most 3 JI1.2J12.1 JI2.5
HOPMAaJIbHOM CUCTEMBI JINHEUHBIX YpPaBHEHHUI. JI2.6J13.1
/JTex/ 21092 33
3.2 Teopema cymiecTBOBaHMS U €AMHCTBEHHOCTH peteHs 3anaqu Komm st 3 JI1.2J12.1 J12.5
onHoro ypaBHenus. Jlomansle Ditnepa. /Jlex/ JI12.6J13.1
01032
3.3 Teopema cymiecTBOBaHMS U €AMHCTBEHHOCTH peteHus 3aaa4u Ko mist 3 JI1.2J12.1 JI2.5
HOPMaJIbHO# cucTeMbl AU (HepeHIMaIbHBIX YPaBHEHHH. JI2.6J13.1
/JTex/ 21932
3.4 TeopeMsl CyIIeCTBOBAaHHS U €UHCTBEHHOCTH. /T1p/ 4 JI1.1J12.6J13.1
3.5 Toaroroka k tecty. /Cp/ 3 JI1.1J11.2J12.1 JI2.3
JI12.5 J12.6J13.1
010323354
Paznen 4. YpaBHeHnus, Hepa3pelieHHbIe OTHOCUTEIbHO MPOU3BOIHOIA.
4.1 YpaBHEHUS, HEpa3pEIICHHbIE OTHOCUTENBHO IPOU3BOAHOM. /JIek/ 4 JI1.2J12.6
01092
4.2 YpaBHeHHs Hepa3pelIeHHbIC OTHOCUTEIBHO MPOU3BOAHOM. OCOObIe pelIeHHUS. 4 JI1.1J12.2 J12.3 JI2.6
Meroj BBeieHUs Tapamerpa. YpaBHeHus Jlarpamxka u Kuepo. /I1p/ 22

Paznea 5. YI)aBHeHl/lﬂ, AONMyCKAaKUIUEe MOHUKCHHUE MMOpsI/IKa.
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crp. 7

51 YpaBHeHHUs, T0ITyCKAOLIe TOHWKEeHUe nopsiaka. /Jlex/ 4 JI1.2J12.5 J12.6J13.1
3132

5.2 YpaBHEeHHUS, TOMYCKAIONIHE TOHWKEHHE TOPSIIKA. 4 JI1.1J12.2 J12.3 J12.6
Mp/ 22

5.3 Kontponbnas padora Ne3. 4
/Mp/

5.4 BrInonHeHune JoMalIHero 3a1aHust K KaXI0My IpakTruyeckomy 3austuto. /Cp/ 4 JI1.1 J11.2J12.2 J12.3

J12.5J12.6
5.5 IMoaroroBka k KOHTpobHOU padoTte Ne3 /Cp/ 4 JI1.1 J11.2J12.1 J12.3
J12.5J12.6
013233 54
Paznen 6. Henpoaoskaemble penieHust.
6.1 Henponomxkaemele pemenus. /JIex/ 4 JI1.2J12.5 J12.6
2192
Pa3gen 7. HenpepbiBHAsi 3aBHCHMOCTD PeLIeHHs OT HAYAJIBHBIX YCJIOBHIA U
NMpaBoii YacTH ypaBHEHUSI.

7.1 HenpepbIBHas 3aBUCUMOCTD PEILICHUS OT Ha4alIbHBIX YCIOBUH U NPaBOH 4acTU 4 JI1.2J12.5 J12.6J13.1
ypaBHeHus. /JIex/ 21922

7.2 OneHka TOYHOCTH NpuOImKeHHoro peuenus. /IIp/ 4 JIT.1
Paznen 8. ludgdepennnpyemocTs penieHus Mo napaMerpy.

8.1 JuddepeniupyeMocTs pelieHus o napamerpy, HauadbHbIM 3HAUCHHSIM. 4 JI1.2J12.5 J12.6J13.1
VYpaBHeHus B Bapyalusax M0 IapaMeTpy U 10 HadalbHOMY 3HaueHH0. Meron 0192
Majioro napamerpa. /Jlex/

8.2 [ponsBonHas pemreHus mo napamerpy. [Ipon3BoaHas pereHus o HayarbHOMY 4 J1.1
ycnoButo. Metoa manoro napamerpa. /TIp/

Pa3gen 9. ABTroHOMHBIE ccTeMbl AU depeHInATBLHBIX YPABHEHUH U X
(¢a3oBbie npocTpancTBa.

9.1 ABTOHOMHBIE cUCTeMBI AU GepeHIIaNbHbIX YPAaBHEHUH U UX (a30Bble 4 JI1.2J12.5 J12.6J13.1
npoctpancTBa. Pa3oBbie poctpancTBa. Da3zosbie Tpaekropuu. /Jlek/ 2132

9.2 ®da3oBast MIOCKOCTh JIMHEHHONW OJTHOPOIHOM CHCTEMBI BTOPOTO MOPSIKA C 4 JI1.2J12.5 J12.6J13.1
MOCTOSIHHBIMH KO3 PHITHCHTAMH. 2192
/JTex/

9.3 KoHcepBaTHBHBIC CHCTEMBI C OJIHOM CTENeHb0 cBOOOIBIL. /JIek/ 4 JI1.2J12.4J13.1

2192

9.4 ®a30Bble TOPTPETHI IMHEHHBIX cucTeM. [losokeHNs paBHOBECHS HETMHEHHBIX 4 JI1.1
cucrem. /IIp/

9.5 KoHcepBaTHBHBIEC CHCTEMBI C OJIHO# cTeneHbio cBoOo kL. /TIp/ 4 JI1.1
Pazgen 10. IlepBbie HHTErpaJibl.

10.1  [IIepBsie unTerpansl. /Jlex/ 4 JI1.2J12.5 J12.6J13.1

2109233

10.2  |TIepsie unTerpansl. /IIp/ 4 JI1.1
Pazgen 11. Teopus ycroiiuuBocTH.

11.1  [Teopwus ycroitunBoctd. OCHOBHbBIE OHSATHS. 4 JI1.2J12.1 J12.5

J12.6J13.1
/Jlex/ 21092

11.2  |Meton dynkuuii JIsmyHoBa. 4 JI1.2J12.1 J12.6J13.1

/JTex/ 31932
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11.3 |Teopema JIsmyHOBa 00 YCTOHYMBOCTH 110 IEPBOMY NPUOIIKEHUIO. 4 4 JI1.2J12.1 J12.6J13.1
Ipenenbubie nUKILL. /Jlek/ 2192
11.4 [VYcroituuBocts 1o JIsnmyHOBY, omnpenenenue. VccnenoBanne Ha yCTOWYUBOCTh 4 4 JI1.1
1o nepsoMy npubnmwkenuto. Gynxnus Jismynosa. /Ip/
Pa3nen 12. YpaBHeHHsI B YACTHBIX MPOM3BOHBIX MEPBOr0 MOPSIAKA.
12.1 [VpaBHeHHUs B 4aCTHBIX MPOM3BOIHBIX MIEPBOTO MOpsaKa. /JIek/ 4 4 JI1.1 J11.2J12.1
JI12.6J13.1
313233
12.2 |VpaBHeHHUs ¢ 4aCTHBIMM NPOU3BOAHBIMH IIEPBOTO HOPSIKA. 4 4 JI1.1J12.2J13.1
Mp/
12.3  |KonrponbHas pabora Ne4. 4 2 JI3.1
Mp/
12.4  |BeinonHeHue JOMAIIHETO 3aJaHusl K KaXXJOMY IIpakTHYecKoMy 3aHsaTuto. /Cp/ 4 10 |JI1.1J11.2J12.1 J12.2
J12.6J13.1
01323354
12,5 [TloaroroBka k KOHTPOJIBHOM paboTe Ned 4 2 JI1.1
/Cp/
12.6  |[lomroTroBka K TECTy. 4 2 JI1.1 J11.2J12.1 J12.2
/Cp/ J12.3J12.4 J12.5 J12.6
01323354
Pa3nen 13. Unas kontakTHas pabdora 3 cemecTp
13.1 |WMuauBHIyadbHBIC KOHCYJIBTALNMH, TEKYIIMHA KOHTpOb /TKP/ 3 3,3 JI3.1
Pa3nen 14. Jx3amen 3 cemecTp
14.1 |[lomroToBka Kk 3k3ameny. /Cp/ 3 15,7 |JI1.1J11.2J12.1 J12.3
J12.5 J12.6J13.1
01323354
Pa3nen 15. Unas kontakTHas pabdorta 4 cemecTp
15.1 |HMuouBuayanbHbIEe KOHCYIBTALMU, TEKYIHH KOHTponb /MKP/ 4 3,3 JI3.1
Pa3nea 16. Jx3amen 4 cemecTp
16.1 |I[lomroToBka k 3x3ameny. /Cp/ 4 15,7 |JI1.1J11.2J12.1 J12.2

J12.3J12.4 J12.5
JI2.6J13.1
010323354

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

OO DNk W=

9.

. Konrponbhas pabora Nel

. IIpoBepka nomamHux 3aaHuii no paszaeny 1

. Konrponb-nas pabora Ne2

. IIpoBepka roMamHuX 3alaHuii 1o paszaeny 2, 3aHaTus 8-12

. [IpoBepka moMamHuXx 3aaHuii mo paszaeny 2, 3anatus 14-16
. Tect 3a 3 cemectp

. IIpoBepka KoHCHIEKTa JIEKLUi 32 3 cemecTp

. Bompochl k ak3ameny 3a 3 cemecTp

bunets! nis IIPOBEACHUS DK3aMCHa B 3 CEMECTpPC

10. Kontponbnas padota Ne3

11. IlpoBepka JoMalIHUX 3alaHUH [0 pa3aenam 3-5
12. Kontponbnas padora Ne4

13. TIpoBepka TOMAIIHUX 3aIaHK MO paszaenam 7-9
14. TIpoBepka goMalIHKUX 3aJaHui 1o paszaenam 10-12
15.Tect 3a 4 cemectp

16. IlpoBepka KOHCIIEKTA JIEKIUH 3a 4 ceMecTp
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17. Bompocsl K 3K3aMeHy 3a 4 ceMecTp
18. bunets! 11st mpoBeIeHIS SK3aMeHa B 4 ceMecTpe
19. AT

6.2. TunoBbie KOHTPOJIbHBIE 32JaHHSI M HHbIE MAaTePHAJIbI JUISl TEKYLIEeH aTTecTaluu

Tumnossie KOHTPOJIBHBIC 3aTaHU IO KaXKIOMY MEPOIIPUATUIO HAXOAATCS B IIPHUIIOKCHUAX.
TecTrl, Takxke, Haxomurest B cucreme Moodle o agpecy http://moodle.uio.csu.ru/course/view.php?id=1103

6.3. TunoBbie KOHTPOJbHbIC¢ BOIIPOCHI U 3aJaHUA AJIsA l'lpOMe)RyTO'lHOﬁ aTrecTaluu

Bomnpocs! k 3k3aMeny 3 cemecTp:

1. Onpenenernne nuddepeHInaIbHOTO ypaBHEHNS U petieHus tuddepernuanrsaoro ypasHeHus. 3aada Komm u xpaeBas 3agad9a.

2. 'eomeTpuueckoe UCTONIKOBaHUE MU PEPEHINATEHOTO YpaBHEHHs (BEKTOPHOE I10JI€) M €ro pelleHus (MHTerpaibHas KpuBas).

3. 3agaya oOparHas peuieHuto nudhepeHIUaIbHOTO YpaBHEHHS.

4. YpaBHeHus B onHbIX 1uddepennnanax. MHTErpupyomuil MHOXXUTENb.

5. Jlunetinsie ypaBHeHUs. Y paBHeHus beprymm.

6. YpaBHEHUs C pa3AelsIOUIMMUCS IEPEMEHHBIMU U OJJHOPO/IHbIE YPaBHEHHUS.

7. Kommnekcnas pynkuus. HopmanbHas cucteMa quddepeHInaibHbIX YpaBHEHHH. PacierieHrne KOMIUIEKCHON CUCTEMbI Ha CHCTEMY
JIeHICTBUTEIbHBIX YPABHEHHH.

8. Teopema cymIecTBOBaHUS U €IMHCTBEHHOCTH ((hopMynupoBKa). Teopema cyImecTBOBaHIA U €JUHCTBEHHOCTH JUIS ypaBHEHHS N-TO
nopsiika (popMyarpoBKa).

9. DKCIIOHEHTa KOMIIIEKCHOTO YKCJIa, CBOICTBA.

10. HexoTopsle cBeleHUs 0 TMHEHHBIX Au(GepeHINaIbHbIX YPaBHEHHUAX, CBOMCTBA pelleHHH (C 10Ka3aTeIbCTBOM).

11. JIuneiiHbIe OHOPOAHBIE YPABHEHMS C TIOCTOSIHHBIMU K03 durmentamu. Onpenenenune onepatopa L(p), ero cBoiicTsa.
JlokazarensctBo hopmyabr: L(p) e At=L(A) e™ht.

12. JIuHeitHBIC OJHOPOAHBIEC YPAaBHEHUS C TIOCTOSHHBIMHU K03 unueHTamMu (Cirydaif mpocThIx KopHeit). Teopema o BHe perieHus.
13. JIuneiiHble OAHOPOAHBIC YPABHEHHUS ¢ IIOCTOSHHBIMU K03 dunnentamu (cirydait mpocTeIX KopHel). JleHcTBUTEIbHOE peleHue
YpaBHEHHS C ICHCTBUTEILHBIMH KO3 (DHITHCHTAMIL.

14. JIuneiiHble OAHOPOAHBIC YPABHEHHUS C IIOCTOSHHBIMU K03 unuentamu (ciryyail KpaTHBIX KopHelt). DopMysa cMeIleHuUs.
Ipemnoxkenne o cemeiictee pynkmit ®_0 (t),m_1 (b),...,0_(k-1) (t),0_k (t) .

15. JluneiiHble OAHOPOAHBIC YPABHEHHUS C IIOCTOSHHBIMU K03 dunnentamu (cirydait kpaTHbIX KopHeil). Teopema o BUe peleHusI.
16. JInHeltHBIC HEOTHOPOAHBIE YPaBHEHNUS C MOCTOSHHBIMHA K03 durmenTamu. Bun pemrenns. OnpeneneHre KBa3UMHOTOYIEHA.
TeopeMma 0 BHJIE YACTHOTO PEIICHUS.

17. JIuHeltHBIC HEOTHOPOAHBIE YPAaBHEHHUS C TIOCTOSHHBIMU K03 dunnenTamu. CBOHCTBO KBa3UMHOTOUICHOB.

18. HopmanbHas TMHEHHast OMHOPOIHAs CUCTEMa C IOCTOSHHBIMU KoddduieHTamu. Ciiydail IpoCThIX KOPHEH XapaKTepUCTUUECKOT0
ypaBHEHUSI.

19. HopmanbHas THHEHHAs OMHOPOAHAS CHCTEMA C OCTOSHHBIMHE K03 durmenTamu. OOmuii ciydai.

20. HopmanbHas cucTeMa JIMHEHHBIX YpaBHEHUH ¢ epeMeHHbIMU Kodddurmentamu. [Ipocreiiime cBolcTBa peneHnil 0THOPOIHOM
cucreMsbl. JInHelHas 3aBUCUMOCTb CUCTEMBI PELLIEHUH.

21. HopmanbHas cucteMa JIMHEHHBIX YPaBHEHUH ¢ IepeMeHHBIMU Kodddurmentamu. @yHnaMeHTansHas cucteMa pemenuii. E€
CYIIECTBOBAHHE, BEIPAXKEHUE PELIECHUS C TIOMOILbIO ()yHIaMEHTAIbHONW CUCTEMBI PELLIEHHUMH.

22. HopmanbHas cucTeMa JINHEHHBIX YpaBHEHHH ¢ TepeMeHHbIMH Koddduimentamu. Jlerepmunant Bponckoro. CooTBeTcTBHE
MEXTy IIPOU3BOJILHON MaTpHIlell ¢ HEHYIICBBIM OIPEASIUTENIeEM U (pyHIaMEHTaIbHON MaTpHUIeH IMHEHHOH CHCTEMBI.

23. HopmanbHas cucTeMa JIMHEHHBIX YpaBHEHUH ¢ IepeMeHHbIMU Kodd duimentamu. [Ipasuno quddepeHiupoBanus JeTepMUHAHTA.
Dopmyna JInysums.

24. HopmaibHast HEOIHOPOJHAS CUCTEMa JIMHEHHBIX YpaBHEHUH ¢ MepeMeHHbIMU Ko dunnentamu. Bun pemenus. Meron Bapuanuu
HOCTOSIHHBIX.

25. JIuneiiHble ypaBHEHUs N-TO MOpPsiAKa ¢ nepeMeHHbIMU kodddunnentamu. CBeneHne K HOpMaJIbHON JTMHEHHON cucTeme.
OKBUBAJICHTHOCTb PELICHHS YPABHEHUS U CUCTEMBI.

26. JIuneiiHble ypaBHEHUs N-TO MOpPsAKa C IepeMEeHHBIMHU ko punnentamu. JInneliHas He3aBUCUMOCTh. PyHIaMEHTaIbHAS CHCTEMA
pemrennii. E€ cymecTBoBaHne, BEIpaXKEHNE PEIICHHS C TIOMOIIEI0 (DyHIaMCHTATEHOH CHCTEMBI PEIIeHHI.

27. JIuneliHble ypaBHEHUs N-TO MOpsiaKa ¢ nepeMeHHbIMU kodddunnentamu. lerepmunant Bponckoro. @opmyna JlnyBusmis.

28. JluneiiHble ypaBHEHUs N-ro NOpsAKa ¢ NepeMeHHbIMU K03 punuenramu. Mero Bapualuy MOCTOSHHBIX.
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29. TToka3aTenbHast QYHKIUSI MaTpULbl. PA1 oT MaTpuIbl.

30. DkcrioneHTa MaTpuibl. CBOMCTBA U CIIOCOOBI €€ HaX0XKICHHS.

31. DKCrIOHEHTa JUarOHaIbHOM U )KOPJAHOBOM MaTpPUIIBL.

32. JIuneitHble ypaBHEHUs BTOpOTo nopsika. [IpuBeneHne Kk BuIy 06e3 nepBoi MpOU3BOIHOM.

33. IlonaTrus KonaeOIIOMErocs: U HEKOIEeOIIOIErocsl Ha HHTEpBalle pelleHus. TeopeMa o HeKoIeOmoIeMcs PeIleHUH.

34. Teopema IlllTypma u ee ciecTBUe.

35. Teopema cpaBHEHHS U €€ CIIEJCTBHE.

36. Teopema Kuesepa.

37. llonsaTHe 0 KpaeBbIX 3a/1auax. Teopema 00 anbTepHaTuBe. Kpaepas 3ai1ava aiist TMHEWHOTO YpaBHEHHSI BTOPOTO TOPSIKA.

38. @ynknusa I'puna ams kpaeBoi 3a1a4u U ee cBoiictBa. Teopema o cylecTBoBaHUU U criocoOe nocTpoeHus Gynkimu I'puna.
39. BeipakeHHe pelieHUs KpaeBoi 3a1a4u JIJIsl TMHEHHOTo ypaBHeHHs yepe3 Qynkumto ['puna. [IpumMepsl.

40. TeopeMa CyIIeCTBOBaHUS U €IMHCTBEHHOCTH pelleHus 3a1aun Ko Ui HopMallbHOM CUCTEMBI JINHEHHBIX YpaBHEHUH.
DopMyIUpOBKa TEOPEMBbI CYIIECTBOBAHUSA M €IMHCTBEHHOCTH peleHus 3a1a4u Koy 11 muHeHOro ypaBHEHU N-TO MopsKa.
41. TeopeMa CyIIeCTBOBAaHUS U €AMHCTBEHHOCTH pelieHus 3a1auu Komu juis ogHoro ypasHeHus. Jlomansie Ditniepa.

42. Teopema CyIIeCTBOBaHHS U AMHCTBEHHOCTH pelIeHus 3a1aui Ko i HOpMallbHOM cucTeMbl An( GepeHHaNTbHbIX YPaBHEHHH.

ITpumeps! 6UIETOB B IPUIIOKEHUU

Bomnpocs! k 3x3aMeny, 4 cemecTp:

1. YpaBHeHus1, HepazpelneHHbIe OTHOCUTENHFHO MTPON3BOAHON. TeopeMa CyIecTBOBaHUS 1 €IMHCTBEHHOCTH, CIIE/ICTBHE.

2. JIuckpUMHUHAHTHasl KpuBasi, ocoboe perienre qudhepeHnanbHoro ypaBHeH!s, Hepa3pellieHHOI0 OTHOCUTENBHO IPOU3BOAHOM.

3. Metozpl pelieHusl ypaBHEHU, Hepa3pelIeHHbIX OTHOCUTENILHO IIPOM3BOIHOIN: pa3pelieHHe OTHOCUTEIBHO IIPOU3BOAHON, METOL
BBEJICHU: MapaMeTpa. YpasHeHus Kiepo.

4. YpaBHeHUs, JOIYCKAIOIIKE IOHMKEHHUE Nopsiaka. IIpoMeKyTouHble HHTErpalibl. Y paBHEHHUs, KOTOPBIE HE CONEPIKAT SIBHO HCKOMYIO
(GYHKIMIO UM HE3aBUCUMYIO IEPEMEHHYIO.

5. IloHnkeHue nopsiika B ONHOPOJHBIX ypaBHeHUsAX. [IpuBeneHre K MOJHON NPOU3BOIHOM.

6. Henponomxkaemsle pewenus. [Ipennoxenue o cymecTBOBaHUH HEMPOAOIKAEMOTO PEIICHUSI.

7. IlpeanoxkeHue o BBIXOAE HENPOJO0IKAEMOIO PEIIEHHUS 3a TPAHHIly OIPAHUYEHHOIO 3aMKHYTOI'O MHOXKECTBA, CJIEICTBUE IS
aBTOHOMHOM cuctemsl. [Ipumep.

8. HenpepbIBHast 3aBUCMMOCTb PELIEHUS OT Ha4ajbHBIX YCJIIOBUH U IIPaBOil 4acTH ypaBHEHHUs. TeopeMa 0 HENPEPBbIBHON 3aBHCUMOCTH
pelleHus oT paBoii yacty ypaBHeHUs. CIe[CTBHE O HEIPEPHIBHON 3aBUCUMOCTHU PELIEHUH OT HAUalIbHBIX YCIOBUM.

9. Teopema 0 HENPEPBIBHOW 3aBUCHUMOCTH pPEILIEHHs OT IapaMeTpa.

10. TuddepeHipyeMocTs pelmeHus o napameTpy. Teopema o auddepeHnnpyeMOCTH penIeH s Mo MapaMeTpy, CHCTeMa YpaBHeHUH
B Bapuanusax. Ciezncraue o qudhepeHIupyeMOCTH pelieH s 10 HaYaJIbHbIM 3HAYEHUsIM, CUCTEMa YPaBHEHUH B BapHalUsX.

11. Teopema o audhepeHINPYEeMOCTH II0 TaApaMETPy BEICOKUX MOPSAKOB, CIEICTBIE O PA3T0KEHHN PEIICHNUS IO CTEHEHSIM MaJloTro
napamerpa.

12. ABTOHOMHEIE CHCTEMBI AU(PepeHITNATBHBIX YpaBHCHNH 1 UX (ha30BbIe IPOCTPAHCTBA. [IOHATHE aBTOHOMHOM CHCTEMBI H
HOPMAJIbHOM aBTOHOMHOH cucTeMbl. KuHeMaTu4yeckast ”HTepIpeTalys peleHusl aBTOHOMHOM cucteMsl. CoB-IaJieHue ABYyX
TpPaeKTOpHil.

13. TlonoxkeHus: paBHOBECHsI U 3aMKHYTbIE KpuBble. Tpu BUla TPACKTOPUIT aBTOHOMHOM CHUCTEMBI.

14. ®azosble npocTpancTBa. PazoBble TpackTopuu. Kpurtepuii nonoxxeHus papHoecHs. CBs3b TeOMETPUYECKON ¥ KHHEMATHUECKOH
HMHTEpNpETaluil peleHnii HOpMaJIbHON CUCTEMBI.

15. ®a3oBast IIOCKOCTh TMHEHHON OAHOPOIHOMN CUCTEMBI C TOCTOSIHHBIME KO3 duireHTamMu. HeBBIpOKACHHBIN CITydai.

16. ®a3oBast MIOCKOCTh JIMHEHHON OAHOPOAHON CUCTEMBI C MTOCTOSTHHBIMU KOd(GUITeHTaMH. BBIPOKAEHHBIHN ciTydail.

17. da3oBas IIOCKOCTH TNHEHHON OTHOPOTHOM CHCTEMBI C TIOCTOSIHHBIME ko3 dunueHTamu. CyliecTBOBaHHE HYJICBOTO
COOCTBEHHOTO 3HAUCHHSI.

18. IlepBble unTerpansl. Kpurepuii nepsoro unrerpana. @yHKIMOHAIbHAS HE3aBUCUMOCTb IEPBBIX UHTEIPAIOB B 00JIACTH, €€ CBA3b C
JIMHEHHOMN HE3aBUCHMOCTBIO.

19. TeopeMa o cyIIeCTBOBaHHU N HE3aBUCUMBIX II€PBBIX UHTETPAJIOB.

20. TeopeMa 0 OTYYSHUH PEIICHHS C IOMOIIBIO IEPBBIX HUHTETPanoB. Teopema 0 BEIpaXeHHUH JI0OOT0 IEPBOro
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UHTErpaa uyepe3 CUCTeMY N He3aBUCHMBIX IIEPBBIX HHTETPAJIOB.

21. [lepBrie HHTErpaIbl aBTOHOMHBIX CHCTEM, TEOPEMA O CYIIeCTBOBAaHHMH N-1 HE3aBHCHMOTO MEPBOTO MHTErpaia, He coaepikamiero t.
22. YcToHuuBOCTh peleHus 0o JIAmyHoBy, aCHMITOTHYECKas! yCTOMUUBOCTD 110 JIAIMyHOBY, CB3b 3TUX NoHATUH. [lepexon ot
HCCJIEJ0BAHNUS yCTOMYUBOCTHU IIPOM3BOJILHOTO PEIEHHUS K UCCIEN0BAHUIO YCTOMUYUMBOCTU HYJIEBOTO PEILEHHUS.

23. JlocTaTOYHOE yCJIOBUE YCTOMUUBOCTU JUIS JIMHEHHON OHOPOAHOM CUCTEMBI C IOCTOSHHBIMU KO3 GUIIMEHTaMU.

24. UccnenoBanue ycToiunBocTy ¢ nomouibio ¢hyHkuuii Jianynosa. IlIpousBoaHas GyHKIMM B CUITy CUCTEMBI ypaBHeHUH. Teopema
JlsanyHoBa 06 ycroitunBocTr. Teopema JIsmyHoBa 00 aCHMITOTHYECKON yCTOHUUBOCTH. [IpuMephl.

25. Teopema UetaeBa o HeycroiuuBocTu. [Ipumep.

26. Teopema 00 yCTOWYHMBOCTH TIO TIEpBOMY TIpuOIIKeHH0. [Ipumep.

27. YpaBHEHHUs ¢ YaCTHBIMU IPOU3BOAHBIMU IEPBOro Mopsaaka. JIMHelHHOe 0AHO-POIHOE yPAaBHEHUE, TEOPEMA O CBSA3U PELICHHUS C
HEePBEIM HHTETPAIOM CHCTEMBI TG (epeHITHANBHBIX ypaBHEHHIH. JIeMMa 0 IepBBIX HHTETpalaX CHCTEMBI MEHBIIIETO Mopsaka. Teopema
00 0o0111eM pelleHnn JMHEHHOr0 ypaBHEeHHS.

28. KazmnuHeitHoe ypaBHEHHE, TOHATHE XapaKTEPUCTHKN YPaBHEHH. TeopeMa 0 pelIeHny KBa3WJINHEHHOTO ypaBHeHHs. Teopema o
MOJTyYSHUU PEIICHUs U3 IEpBOro HHTerpana. Teopema 06 o0IeM peleHuH KBa3WINHEHOro ypaBHeHHS ((opMyIHpOBKa).

29. 3amava Komm it KBa3sMIMHEHHOTO ypaBHEHUS, TeOpeMa O CYIIECTBOBAHUN €IMHCTBEHHOTO pemieHus 3aaauu Koy,
TeOMEeTPHYECKUH CMBICT YCIOBHS TEOPEMBL, IIPUMED.

ITpumeps! OUIETOB B IPUIIOKEHUU

6.4. Kputepuu oneHnBaHus

IIpoBepka KOHCIIEKTORB JICKIHiA TPOU3BOIUTCS B KOHIIE K&XK/IOT0 CEMECTpa, OLICHUBAKOTCS:
HaJIMYKe B KOHCIIEKTE CTYJIEHTa BCEX MPOHICHHBIX TEM JICKIUH - 5 6ayuioB

MOJIHOTA KOHCIIEKTa - 4 Oajia

AKKypaTHOCTb oopmMieHHs - 1 Oamt

KoHTpOb BBINOIHEHNSI MTUChMEHHBIX JIOMAIIHUX 331aHUI TPOBOJIUTCS B HA4YaJIe KaXIOTO MPAKTUIECKOTO 3aHATHs, TMOO BO BpeMst
MOCTIeYIOLIeH KOHTPOJIbHON paboTHI:

15 6annoB: periens! 6e3 omunbok 91-100% nomanrHUX 3aJaHUKR;

14 6annoB: periensl 6e3 omubok 85-90% moMarHuX 3a1aHui;

13 GannoB: perieHsl 6e3 omrbok 79-84% moManiHuX 3a1aHuii;

12 6annoB: perieHs! 6e3 omrbok 72-78% MOMAIIHUX 3aaHHI;

11 6annoB: periensl 6e3 omrbok 66-71% roMalIHuX 3a1aHui;

10 6annoB: periensl 6e3 omubok 61-65% mMOMaIIHUX 3aIaHHI;

9 GamoB: pemieHbl 6e3 omuooK 56-60% HoMalIHUX 33aJaHui;

8 GamtoB: pemieHsl 6e3 omuodoK 51-55% momamiHux 3aaaHui;

7 6amnoB: peuieHsl 6e3 omnook 43-50% nomamHuX 3aJaHui;

6 OaioB: penreHsl 6e3 ommnbok 36-42% noMantHuX 3aTaHAH;

5 6amnoB: pemiensl 6e3 omnodok 30-35% momaiHuX 3aqaHui;

4 6anna: perieHsl 6e3 ommoOoK 26-31% moManTHIX 3aTaHHI;

3 Gamna: pemensl 6e3 ommbok 21-25% nomanrHux 3aJaHui;

2 6anna: periensl 6e3 ommoOok 11-20% momanTHuX 3aaaHHid;

1 6au: penrensl 6e3 omrnbok 5-10% qoMaIIHUX 3aIaHHIA;

0 GayutoB: pemieHsl 6e3 ommOoKk MeHee 5% AOMaNIHUX 3aJaHui JINOO pelIeHue 3a7ay OTCYTCTBYET.

KonrpomnbHsle paboTsl. Kaxxnas 3aqaya oneHnBaeTcs U3 MakCUMyMa B 5 0alioB:

5 6ayuIoB: pelIeHue MOJHOE U 03 BRIYUCINTEIbHBIX OLIHOOK;

4 Garna: peleHre 3aicaHo He TOCTATOYHO TOJTHO JIMOO HMEIOTCS He3HAYNTEIbHBIC BEIYMCIHTEIbHBIE OIIHOKY;

3 Gana: B pelIeHUH IPUCYTCTBYIOT CEephe3HbIe HEAOUETHI TMO0 PelIeHHe H3JI0KEHO ¢ TPodenaMu B pacCy K ICHUSIX U
BBIYHCIIUTEIbHBIME OIINOKAMI;

2 6anna: TMPUBEACHBI BEPHBIC MBICJIM, HO PCIICHUEC U3JI0OKCHO B O6LL[I/IX gyeprax, HE 10 KOHIA, .]'[I/I6O C BBIYHUCIIUTCIbHBIMU OIHI/I6KaMI/I,
MOBJICKIIUMH HETPaBUIIbHBIN X0 PELICHHS;

1 Gann: mpuBeaeHB! BEpHbIE HISH Ha HAYaIbHOM JTalle PELICHHS;

0 6a11110B; 3a IOJIHOE OTCYTCTBUE PEIICHHUS.

Ecnu monmyyenHas cymMa nipeBbIiaet 25 6ajuioB, TO IPEBBIIICHUE 3aCUUTHIBACTCS, KaK OOHYCHBIN 0aJu.

Tecr 3a 3 (4). CryneHT OTBEYaeT Ha TECT, cOCTOANIMN 13 10 BOMPOCOB, MPaBUJIbHBINA OTBET HA KaXK/IbIi BONIPOC OI[CHUBAETCs B 1 Oal.
Bpewmst Ha npoxoxxaenue tectupoBanus - 30 Munyt. CTyIeHTy JaeTcs 0/1Ha MOMbITKA JJIs poxoxaeHus Tecta B LMS Moodle.
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Ha kax70M MpakTUYeCKOM 3aHSATHH CTYACHT MOXKET MOJY4YHTh 2 Oaa:

MOCENIaeMOCTh - 1 0ai;

pabota y mockwu - 1 Oan;

B npoTHBHOM ciydae Oaiibl He HAaUYUCIISIOTCS. B KOHIe cemMecTpa Oaibl 3a MOCEMaeMOCTh MEPEBOIATCS MPOMOPIIHOHATBEHO H3
Makcumyma B 10 6aiioB, 6ayuibl 32 paboTy y JOCKH MEPEBOIATCS MPOMOPIHOHAIBLHO U3 MaKCUMyMa B 15 6aoB.

Cemectp 3(YkazaHO MaKCHMaIbHOE KOJIMYECTBO OAJIOB)

[IpoBepka koHcmekra nexmuii: 10

IIpoBepka nomanIHKX 3aJaHui 110 BceM pasgenam: 15

AKTHBHas [T03HABATENIbHAS JIESITEIbHOCTh HAa IPAKTHUECKUX 3aHATUAX: 25

Konrtponbnas padora Nel (YpaBHEeHUs 1epBOTO MOPS/IKA, pa3pelIeHHbIE OTHOCUTEIBHO MPOU3BOIHOM): 25
Kontponbnas padota No2 (JIuHeiiHbie ypaBHEHHS U CHCTEMBI C TIOCTOSHHBIMU Kodddurentamu): 25
Tecr 3a 3 cemectp: 10

Uror 110

Ok3ameH 25

Cemectp 4(YKa3aHO MakCUMalIbHOE KOJIMUECTBO OAIIOB)

[IpoBepka koHcHekTa nekiuii: 10

[IpoBepka goMamrHUX 3aiaHUi IO BCEM pasnaenam: 15

AKTHBHas MTO3HAaBaTeNbHAs I€ATEIbHOCTh Ha MPAKTUUECKUX 3aHATHAX: 25

Kontponbnas padora Ne3 (Teopembl cyliecTBOBaHHUs, ypaBHEHHS HEpa3pelIeHHbIC OTHOCUTEIBHO MPOU3BOIHOM U YpaBHEHMUS,
JIOTTYCKAOIIME TOHMWKEHHE NopsIKa): 25

Kontponbnas padota Ne4 ([IuddhepenimpyeMocTs 1Mo napamerpy, (pa3oBbie IOPTPETHI, TIEPBBIC HHTETPANIbI, yCTOWYMBOCTD): 25
Tect 3a 4 cemectp: 10

Hror 110

Dk3ameH 25

ITops 10k IPOBEACHHUS IK3AMEHA:

OueHKa 3a JUCUUIUTHHY (POPMUPYETCsl HA OCHOBE MOJTYYEHHBIX OLIEHOK 38 KOHTPOJIbHO-PEHTHHIOBBIE MEPOIIPHSATHS TEKYIErO
KOHTpOJIsi. ECii CTYAIGHT He COTJIACEH C OLICHKOM, MTOJIyYeHHOM 10 pe3ysbTaTaM TEeKYIIero KOHTPOJIS, CTYCHT IIPOXOIUT MEPOIIPUSTHE
HMPOMEIKYTOUYHOH aTTECTall! B BUAE BBINOIHEHHUS THCbMEHHON paboThl, BKIIOYAIOIIEH 1Ba TEOPETHYECKHX BOIPOCa U Tpu 3a1aun. Ha
BBINIOJIHEHHE paboTh! 0TBOAUTCS 90 MUHYT. MakcHMaIbHOE BO3MOXHOE KOJIMYECTBO OAJIOB 3a paboTy COCTaBiIseT 25 OaoB.
CryneHt odopmisier paboTy Ha OTACIBHOM JINCTE U CAeT MPENoAaBaTeli0 Ha IPOBEPKY. B 9TOM ciiydae OreHKa 3a IUCLHUILUTHHY
PacCUMTBHIBAETCS HA OCHOBE TOJIyY€HHBIX OLIEHOK 33 KOHTPOJIbHO-PEHTHHIOBbIE MEPOIIPUATHS TEKYILErO KOHTPOJIS U IPOMEKYTOUHOM
arrectaruu. OUKCAIHs pe3yIbTaTOB yIeOHOH NeATeNbHOCTH IO JUCIUIIINHE IPOBOUTCS B I€Hb SK3aMEHa IIPH JINIHOM IIPUCYTCTBHA
CTyZCHTA.

Kpurepun onieHuBaHus sK3aMeHa:

DK3aMeHAI[MOHHBIN OUJIET COMEPIKUT 2 TEOPETHUECKUX BOIIPOca U 3 3a7auu. DK3aMeHanOHHas paboTa OolleHuBaeTcs B 25 0alioB, Ipu
9TOM KaKI0€ 3aJlaHHe OlleHUBaeTCs B 5 0amioB. Kpurepuu olleHUBaHUS TEOPETHYECKOTO BOMPOCA:

5 6amwtoB: CTYyIEHT OTIMYHO 3HAET MaTepual, IPUBOAUT TOUYHBIE U ITOJHEIE TOKa3aTesbeTBa. CTYACHT MPAaKTHIECKH HE AOIYCKaeT
OIIMOOK.

4 6anna: CTyeHT XopoIo 3HaeT MaTepuall. OIHaKo, TOIyCKaeT HEe3HAUUTENbHbIE ONTHOKH U HETOYHOCTH ITPU JT0Ka3aTeIbCTBE
TEOpEM.

3 6amwra: CTyOeHT 3HAKOM C MaTepHAaIoOM, 3HAET OIpeAeIeHHs H (HOPMYIHPOBKH TeopeM. CTyIEHT AomycKaeT rpyosle pakTuyeckue
OIIMOKH, TPH JJOKA3aTEILCTBE TEOPEM, JIMOO HE TOBOAMT JI0KA3aTEIbCTBO JI0 KOHIIA.

2 6ayuta: CTyIeHT u3flaraeT MaTepHuai ¢ TpyJIoM, ¢ TpyObIMH (haKTHUECKUMH OIITHOKaMU.

1 6ayut: CTyJeHT He 3HAaeT OCHOBHBIX IOJIOKEHHUH BOIIPOCA, HE OPUEHTUPYETCS B OCHOBHBIX MOHSATHSIX.

0 6ayutoB: CTyI€HT OTKa3bIBAETCS OT OTBETOB Ha BOIIPOC.

Kpurepun ouenuBanus pemenus 3aaa4u. OLieHUBACTCS U3 MAaKCUMyMa B 5 0aJlioB.

5 6anoB: 3agada peleHa BEPHO.

4 bayuma: 3agava penieHa ¢ He3HAYUTEIbHBIMU OLUIMOKAMH.

3 Gasuta: 3ajaHue BHINOJIHEHO HE MeHee, 4eM Ha 60 poLeHTOoB.

2 6ayta: X0 pelieHus: BepHbIi, HO PELICHUE COEPKHUT OJTHY TpyOyIO OIIHOKY.
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1 Gayur: 3aganue Ha4aTO, HO HE BBINOJIHEHO, JOIYILEHBI IpyOble OMINOKH.
0 6ayutoB: CTYy/IGHT OTKa3bIBACTCS OT PEIICHHS 3aa4uH.

HroroBas oleHKa BBICTABISIETCS, HCXO/IS N3 HAOPAHHOM CyMMBI OaIlIoB:
0-49 6annoB — «HEYIOBICTBOPUTEIHHOY

50-69 6aIoB — YJAOBJIETBOPUTEIBLHOY»

70-90 6amIoB — «XOpOIIO
91 u Goiee — «OTIMIHOY.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIsT)

7.1. Pexomenayemas Jutepatypa

7.1.1. OcHoBHasi TATEPaTypa

ABTOPBI, COCTaBUTENIN 3arnaBue W3narensctBo, ron| Pecypce

JI1.1 |®ununmos A. ©. C6opHuK 33124 110 quddepeHnaIbHbIM YPaBHEHUAM WxeBek :

Perynspuas n
Xa0THYECKast
nrHamuka, 2000
JI1.2 | demunosuu b. I1., JuddepeHunansHple ypaBHEHHUS Camnkr- [TerepOypr 3BC
Mogaenos B. I1. (https://e.lanbook.com/book/195426) : Jlanb, 2022
7.1.2. JlonoHuTeIbHAS IUTEPATYpPa
ABTOpBI, COCTaBUTEIN 3arnaBue W3narensctBoO, ron| Pecypce

JI2.1 |Onecroneiy JI. O. JuddepeHnpanpable ypaBHEHNS H BAPHAIIHOHHOE HCUUCIICHUE: Mocksa : 6.1., 1969 OBC
yueOHUK
(https://biblioclub.ru/index.php?page=book&id=455165)

JI2.2 |Kamke 3., Po3os H. X. |CnpaBounuk no au¢depeHanbHbIM yPaBHEHUSIM B YaCTHBIX Mocksa : Hayxka, 3BC
MPOM3BOIHBIX TIEPBOTO MOPSIKA: CITPABOYHHK 1966
(https://biblioclub.ru/index.php?page=book&id=468183)

JI2.3 |Kamke 3., @omun C. |CnpaBoyHUK 110 0OBIKHOBEHHBIM JU(depeHInaIbHbIM ypaBHeHUaM |Cankt- [lerepOypr

B. : JIann, 2003

JI2.4 |Apuonsn B. U. OobikHOBeHHBIE MU depeHnnanbable ypaBHeHN: yueOHoe nocobue (Mocksa : Hayka,
IUTSL BY30B 1984

JI2.5 |Hontpsrun JI. C. OO6bIkHOBeHHBIC T depeHIInabHbIC YPABHEHUS: YICOHUK IS Mocksa : Hayxka,
rOCYIapCTBEHHBIX YHUBEPCUTETOB 1965

J12.6 |Ilerposckwmii U. I'., Jlexuuu 1o Teopuu OOBIKHOBEHHBIX AU GepeHIHANTPHBIX YpaBHeH!IA: |Mocksa :

Mpikuc A. [1., y4eOHHK AJIs1 yHUBEPCUTETOB WznarenscTBo
Onmneiiank O. A. MI'Y, 1984
7.1.3. Metoauueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |Aneesa C. P., W36panHbIe riaBbl TEOpUU TUQPEepeHIINAIBLHBIX YPAaBHEHUH ¢ YensOMHCK : 9BC
Hzmectnes U. B., TPUIIOKEHHEM K TeOpuH Au(pPepeHIHATEHBIX HID WznarenscTBoO
Yxo060T0B B. U. (https://library.csu.ru/rbooks2/view2? code=local/007942/007942)  |YensOunckoro
TOCYAAPCTBEHHOT O
YHHUBEpCHUTETA, [6.
r.]
7.2. [lepeuens pecypcoB HH(OPMALMOHHO-TeJIeKOMMYHHKALMOHHOH ceTn ""UHTepHeT"
D1 |Jlanb [DnexTpoHHBI pecypc] : anekTpoHHO-0uOmoreunas cuctema (ObC) / uznarenscrBo Jlanp. — URL:
http://e.lanbook.com/.
92 |Vuusepcuterckas OMOIMOTEKA OHIAWMH [ DIEKTPOHHBIN pecypc] : aeKkTpoHHO-0ubmnoTeynas cucrema (O6C) / 000
Hupexrmenna [a6mumunr. — URL: http://biblioclub.ru/.
93  |Znanium.com [DneKTpoHHBIN pecypc] : ANeKTpoHHO-O0nbnroTeuHas cucrema (ObC) / HayuHo-u3maTenbCkuii IEHTp

NHOPA-M. — URL: http://znanium.com/.
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D4  |IOpaiit [DnekTpoHHbIii pecypc] : anekTpoHHo-0ubnoTeunas cucrema (ObC) / uznarenscrso FOpaiir. — URL: https://urait.ru

7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpammHoOe oGecneyeHue

LMS Moodle

7.3.2 IIpodeccnonaibHbie 62361 JAHHBIX U HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. DyekTpoHHBIH KaTajor Hay4Hoi OndauoTekn Yenl'Y [DnekTpoHHbIil pecypc] : 6a3a nanubix / YensO. roc. yH-T. — Uensbunck, 1992

2. eLIBRARY .RU : Hay4Has »JeKTpoHHas OubnuoTeka : caift. — Mocksa, 2000 — . — URL: https://elibrary.ru — Pexxum nocryma: mst
3apEruCTPHp. MOIb30BaTeiei. — TeKCT : AMEeKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MOAY JIST)

Jlnst peanu3anyy JUCHHUILTAHBI HCTIONB3YIOTCS YIeOHBIE ayTUTOPHU JUIS TPOBEACHUS 3aHATHI JIEKIIHOHHOTO THUIIA, IPAKTHIECKUX
3aHATHH, TPYNIIOBBIX U MHIMBHYaTbHBIX KOHCYJIbTAIIMN, TEKYILEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTECTALUH, @ TAKXKE TOMEIICHHS
TSI CAMOCTOSITEIEHON pabOTHI.

VY4eOHble ayANTOPUH YKOMIUIEKTOBAHBI CIIEHATN3UPOBaHHON MeOeTblo (TTogpa3yMeBaeTcsl HaAININe CTaHAAPTHBIX Pad0vnx
(oCca OYHBIX) MECT) M TEXHHUECKUMHU CpeicTBaMH 00ydYeHus (IIEPEHOCHOE U / WK CTAl[MOHAPHOE MYJIETUMEIMHHOE 000PYA0BaHHE:!
9KpaH, HOYTOYK, ITPOEKTOP).

Jlnst mpoBeieHns 3aHATUH JIEKIIMOHHOTO TUIIA IPeAJIaraloTcss Habophl AEMOHCTPAIIHOHHOTO 000pyJOBaHUS U y4eOHO- HATJISHBIX
nocoOu#l (MyJIbTHMEIUIHBIE IPE3SHTANH 10 OTASIBHEIM TeMaM, PUCYHKH, TaOIHIbI, CXEMBI H T.1I).

[TomenieHust 11t CAMOCTOSITENBHOM PabOThl 00Y4aIONIMXCS OCHAIICHBI KOMITBIOTEPHON TEXHUKOH C TIOAKIIIOYEHUEM K CETH
"NHTepHeT" 1 00ecIIedeHHeM IOCTYIIa B JJIEKTPOHHYIO HH)OPMaOHHO-00pa30BaTeIbHYIO Cpelly YHHBEPCHUTETA.

9. METOAUYECKHUE YKA3ZAHUA 1)1 OBYYAIOIIIAXCA 11O OCBOEHHUIO JUCHUIIVIMHBI (MO/Y JIS)

W3ydenne kaxxaoi TeMbl ciaeqyeT HadMHATh ¢ IPOPaOOTKU COOTBETCTBYIOIIETO TEOPETUYECKOr0 MaTepuala B yueOHUKaX WU
HCIIONB30BATh COOCTBEHHBIH KOHCIEKT JIEKIHil JaHHOH MUCIUIIIAHEL JIJIs yCBOCHNUS TEOPETHIECKOTO MaTepHala TakxKe HyXKHO
pa3o0path IpeaaraeMble B JICKIMOHHOM Kypce IpUMephl. TONBKO 3aTeM ClielyeT 3aKpenuTh pa300paHHbli MaTepHa H3y4aeMoil
TEMBI CAMOCTOSTEIBHBIM PEIIeHIeM Ipe/IaraeMbIX JOMAIIHHUX 3afaHui. CaMocTosTenbHas paboTa HA/l 3aJa9aMU Kypca MOXKeET,
KpOME OCHOBHOT'O HCTOYHMKA, IPOBOIUTCS, 110 APYTUM 3aauHukaM. He crouT npenedperars U ClipaBOYHON IUTEpaTypoi. Y CenHoe
HaITFCaHNe TIPOMEKYTOUHBIX KOHTPOIBHBIX Pa0dOT M TeCTa BO3MOKHO TOJBKO IIPH BHIMATEIBHOM, BCECTOPOHHEM U KaUeCTBEHHOM
U3yYEeHUU T€M MIPAKTHYECKUX 3aHATHH, IPEAIIECTBYIOMIUX JaHHOH paboTe 1 0OBABICHHBIX IPENOIaBaATEICM.

Heo6xoanMo TIaTensHo U JOOPOCOBECTHO U3YYHTh OCHOBHYIO M JIOMOIHUTENBHYIO JINTEPATYPY, UCIIONB30BaTh JICKTPOHHEIE
pecypchl. AKTUBHAS U JOOPOCOBECTHAs, CUCTEMaTHUYeCcKasi paboTa B TEUEHHE CEMECTPa, IIPOSBICHUE HHUIINATHBbI Ha JIEKIUOHHBIX U
MPaKTHYECKUX 3aHATHAX, HOCTOSHHOE BBHITIOTHEHHE JOMAITHUX W KOHTPOIBHBIX Pa0oT SBIAIOTCS HEOOXOANMBIM YCIOBHEM
JIOCTATOYHOTO OBJIAJICHUS] MATEPHAJIOM YUeOHOH JUCIUIUIMHBI U YCTICITHOTO NPOX0XKICHHS IPOMEKYTOUHOH aTTECTALUH 110
JUCLUIUIMHE.

B cnydae mpuMeHeHHUs U MPOXOXKACHUH MPAKTHKHU IEKTPOHHOT0 00y4eHHs, JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH
oO01eHne 00yJaroIuXcs U PENnoaBaTeNs OCYIIECTBIAETCS B PEXUME PEalbHOr0 BpeMeH! (OHJIaiH-IeKuu (BeOUHAapBhI), 4aThl,
BUZICO-KOH(EPEHIINH U JP.) WU OTJIOKESHHOTO BpeMEeHH (CHCTeMa IUCTaHIIMOHHOTO 00yueHust Moodle, hopymbl, 37eKTpOHHAs TOYTA
u 1p.). bonbIryto yacTe BpeMeHH 00y4arolecs caMOCTOSATENBHO PabOTaIOT ¢ y4eOHO- METOIUUECKUMH MaTeprataMu. CTyIeHTbI
HMEIOT BO3MOXKHOCTb KOHCYJIBTHPOBATLCS C MPEMOAaBaTesieM 0 BCEM BONIPOCAaM, BOSHUKAIOLINM B XOJIE CaMOCTOSATEIbHON paboTh
HOCPEACTBOM 2JIEKTPOHHOI IOUTHI, MECCEHI)KEPOB, COLUANIBHBIX ceTel U T.11. JlocTym 00ydarolerocs K yueOHbIM pECYPCaM B PEKUME
OTJIO’KEHHOT'O BPEMEHH, CaMOCTOSATETIbHON pabOThI OCYIIECTBIIIETCS Yepe3 ceTh MIHTepHeT B yIOOHOM AJI HETO MECTe, BpeMEHHU U
temre. [Ipu 00yueHny MHBAINIOB U JIUL ¢ OTPAHMYEHHBIMU BO3MOXHOCTSIMHU 310POBbS 3JIEKTPOHHOE 00y4eHHE, IUCTAHIIMOHHBIE
o0pazoBaTeIbHbIE TEXHOJIOTHU NMPEIYCMaTPUBAIOT BO3MOXKHOCTh NIpHeMa-Tiepeaadn HHPOPMAIUY B JOCTYIIHBIX Ul HUX (opMax.
Peanu3anus AUCUUILIMHBL C IPUMEHEHUEM 3JEKTPOHHOIO 00ydeHHs, JUCTAHIMOHHBIX 00pa30BaTelbHbIX TeXHOIO0TUH (nanee — 90,
J1OT) ocymecTBiseTcs Ha ocHOBaHUH «I10I0KeHNUS 0 peanu3anuy OCHOBHBIX U JIOTIOJHUTEIBHBIX 00pa30BaTeNbHBIX IPOrPaMM ¢
IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIUH B (helepalbHOM IOCYyJapCTBEHHOM
6r0mKeTHOM 00pa30BaTETbHOM yUIPEXKICHUH BRICIIEro 00pa3oBaHns «UensI0MHCKHI roCyIapCTBEHHBIH yHHBEpCUTET», «IlomoskeHus
0 MOPS/IKE 3a4eTa 00YYaIOIIUMHUCS [0 OCHOBHBIM MPO(ECCHOHAIBLHBIM 00pa30BaTEeIbHBIM MPOrPAMMAaM BBICILIETO 00pa30BaHUs B
OI'BOY BO «YenlY» pe3ynbTaToB OCBOCHUS B OPraHU3aLUAX, OCYLIECTBILIOIUX 00pa30BaTEIbHYIO AEATEIbHOCTD, YUEOHBIX
IpeIMEeTOB, KypCOB, TUCIUIUIAH (MOIYNeH), TPAaKTHK, JOTMOTHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPAMM» HOCPEACTBOM IEKTPOHHOM
uHpopmanonHo-06paszoBarenpHoil cpeapl PI'BOY BO «Henl Vy». B uckitountenbHbIx ciydasx (Gopc-Maxop U T.11.) IpU
peanmsayi 00pa3oBaTeNbHON AESTETBHOCTHU C
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npumeHenueM D0, JIOT MOTyT MPUMEHSITh KOMIIOHEHTBI, HE BXOISIIIME B IEPEYCHB ANEKTPOHHO HHOOPMAIHOHHO-
00pa3oBaTeIbHOM Cpebl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCSH C HHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBoCHUE TUCHIUILIMHBI HHBAJIHIAMH U JIUI[AMH C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 3[I0POBbsI OCYILIECTBISIETCS C UCTIOIb30BAHUEM
CHELHATIbHBIX TEXHUYECKHX CPEICTB M HMH(GOPMAIMOHHBIX TEXHOJOTHWH, MperoCTaBisieMbIX PecypCHBIM y4eOHO-METOANYECKHM
LHEHTPOM 10 OOYYEHHIO WHBAIUIOB W JIMI[ C OTPAaHMYCHHBIMH BO3MOXKHOCTAMH 370poBbs Yenl'Y 1o 3ampocy 00ydaromerocs
(MOOMIIBHBIE CIIEIMABHBIE TEXHHYECKHE CPEACTBA IUIS JIMI C HApYIICHWSMH 3PEHUS M C HAapyIIEHHEM CIIyXa, acCHUCTUBHBIC
UH(OPMALIOHHBIE TEXHOJIOTHH).

[Mpn HEoOXomMMOCTH Ul OOYYAIOIIMXCS C HAapyIICHHSMH 3peHHS Ha paboyMx MecTax Ui NPOBEACHHS NPAKTHISCKUX HITH
71a00paTOPHBIX 3aHATUH YCTAHABIIMBACTCS CIEIMAIBHOE MPOrpaMMHOE obecreueHue (IporpaMMa peueBOW HaBUrallMH, PeUYeBbIC
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueOHbIe aymuTopun 0oOecreurBaeTCsi OECIPENATCTBEHHBIN TOCTYI Ul 00Yy4YaromMXCs ¢ WHBATUAHOCTBIO M C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 30POBbS. B kKakmoi ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI U JHIA ¢ OTPaHUIEHHBIMI BO3MOKHOCTSIMH 3/I0POBBSI,
MpeTyCMaTpUBAETCS] COOTBETCTBYIOLIEE KOJIUIECTBO MECT [UIsl OOYIAIOIINXCS ¢ YIETOM HapyIIEHHH UX 370POBBSI.

JI1st OCBOCHMS AUCIMILTAHBI MHBAJIMIAM U JIUI[AM C OTPAHUYCHHBIME BO3MOYKHOCTSIMHE 3I0POBbSI TIPEIOCTABIISACTCS JOCTYIT K IEYATHBIM
HCTOYHUKAM, IMEIOMUMCS B HaydHoU O6ubimoTtexe Yenl'Y, ¢ MOMOMIBIO CTIENMATBHBIX TEXHHYECKUX CPENICTB; JOCTYII C TOMOIIBIO
CHEIHATBbHBIX TEXHHYSCKUX M MPOTPAMMHBIX CPEJCTB K JJCKTPOHHBIM HCTOYHHUKAM, MPEACTABICHHBIM B (OpME 3JIEKTPOHHOTO
JokyMeHTa B poHme HayuHO#H 6ubnroTekun Yenl'Y Mtk 371eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.

Y4eOHO-MeTOIMUECKHE MAaTepHAaIbl Uil 00YYAIONIMXCS U3 YHCJIa WHBAIUIOB U JIMII C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3[J0POBbBS
MIPEIOCTABISIIOTCS B OpMax, alaliTAPOBAHHBIX K OTPAHUUSHHUSIM UX 3I0POBBSI U OCOOSHHOCTSIM BOCTIPHATHS HH(POPMAIIHH.

JIJ1s1 MHBAJIM/IOB | JIMI C OTPAHIMYCHHBIMU BO3MOXHOCTSIMHU 3/I0POBbSI OCBOCHHE TUCIUILIMHBI MOXKET ObITh YACTHYHO MU TOTHOCTHIO
OCYIIECTBIICHO C UCIIOIH30BAHUEM IMCTAHIIMOHHBIX 00Pa30BaTENBHBIX TEXHOIOTHH.

IMpu mnpoBeneHUM NPOMEXYTOUHOH aTTECTAlMUM IO AUCHUIUIMHE OOYYaroUIMMCS € UHBAIUAHOCTBIO U C OTIPAHHMYECHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI OOECIIEUHBACTCSI 10 HMX 3asABJICHUIO NPENOCTaBICHHE B JOCTYMHOHW (opMe B 3aBUCHMOCTH OT HX
UHIVBUAYAIbHBIX OCOOCHHOCTEH MHCTPYKIMU O IOPSAKE IMPOBEICHUS NPOMEXYTOUHOM aTTECTAllUd, OLEHOUYHBIX CPEICTB U
BO3MOKHOCTH OTBETOB Ha 33/1aHWs (MMMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMeHHO mpudrom bpaiinsi, c
HCTIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[pu npoBexeHHM NpoLENyphl OLICHUBAHUS PE3YJIBTATOB 00YUEHHsI HHBAJIHMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0POBBSI
MpeyCMaTpPUBAETCsI UCTIOJIb30BaHUE ITpeaocTaBieHHbIX Uenl Y i cOOCTBEHHBIX TEXHHYECKHX CPEICTB, HEOOXOIUMBIX UM B CBSI3H C
WX UHIUBHAYAJIBHBIMH OCOOCHHOCTSIMH. [IpH HEOOXOOMMOCTH WHBAJIHAAM M JIMLIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
NpeaAOCTaBIACTCA JOMOJHUTEIIBHOC BpEMS JId MMOATOTOBKH OTBETA HAa 3aJaHus, MpoUcaypa OUCHUBAaHUA PE3YJIbTaTOB O6y‘lCHI/I$I 10
JCITUIUTHHE MOYKET MIPOBOJUTEHCS B HECKOJBKO JTAIIOB.
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[IpuMepHbIi TTepeyeHb JOMAIHUX 3aJaHUI U3 [ @uunmos, A. ®. COOpHUK 3a/1a4 1Mo
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Kou-
Ne Ne  |HanmmenoBaHue wim KpaTKoe coAepKaHue MPAKTUIECKOTO
3aHATUA[pa3aesa 3aHATHS, cemuHapa u Ne J[3 5O
4acoB
YpaBHEHUsI C pa3ieNAIOIIUMUCT NEPEMEHHBIMU. 3ajgada
1 1 |Komm. 2
Ne: 52,53,57,63,65
OpHOponHBIE ypaBHEHUSI MW  CBOJSIIMECS K  HHM.
2-3 1 |KBa3uogHOpPOAHBIE YpPAaBHEHHUSI. 3
Ne: 102,107,109,115,122,123,125,128
Jluneiinple  ypaBHeHHs 1-ro mopsaka. YpaBHEHUs
3-4 1 |bepuymiu. 3
No: 138,149,166,153,156,159
Y paBHEHUS Pukkaru. YpaBHeHUs B ITOJIHBIX
5 1 |muddepennmanax. 2
Ne: 169,171,191,194,195
NuaTerpupyromuyii  MHOXKHUTENb. MeToa BBIACICHUN U
6 1 Bamen. 2

Ne: 197,208,210,211,213,215,219




Kourposapuast pabora Ne 1

Bapuarm 1

Kourposabuas pabora Ne 1
Bapuarwm 5

Ly =2-2 yu=1 cay =y+Vat+y?, y(l) =1
r oy
2 - 3a?yty =y (e + ).
9 o =2 y+2
Y= r+y—1) ° Yy +yletgr + 1) = seca.
3. (z+yy =1, y(-1)=0. Ly —ay = —yle .
4. zy' +y=Inz+1. . ycosxdr + sinx dy = cos 2z dx, y(%) =1.
. (22 — 3y?)dx + 2xydy = 0.
5. (2% = 3y7)du + 2zydy =0 Y =0Br—y+2)2-1
6. zyy’ —2*\/y2+1=(z+1)(y*> +1).
Kourposabuast padora Ne 1 Kourposabpuast padora Ne 1
Bapuarwm 2 Bapuarwm 6
1. 2y = ycosln%, y(1) = 1. c 2ty =ylz+y).
y e . (1 = 2%y)dx + 2%(y — x)dy = 0.
2. 4y + = = 3 /
T xy .Yrzlhhx+y=2Inz.
3. ¥ +ycosx = sin 2z. C(1=2?)y —zy =axy?, y(0)=0,5.
4. 2zyy’ =320 —yt + 3y, y(1) =0. p_yti12 z—11 y(12) = —11
5. dz + (e¥ — x)dy = 0. z—1l y+i2
.y —ytgx +y?cosz =0.
6. v = +/100z + 2 + y — 100.
Kourposabpuast pabora Ne 1 Kourposabuass pabora Ne 1
Bapuarwm 3 Bapuarwm 7
|y = 2=y 6e cay' =vat—y?+y, y(1) =0.
rT—y—2
Y A Y
2. (y + ry)dr = zdy, y(1)=0. - 4xy’y’ cos S ycosT o
/ _ o —a? d
3wy 2y =e . t2d—‘z:2ts—3, s(—1) = 1.
4. xy' — 222 fy = 4y. L
y Cxyy —y° = 1.
Y 3 _
2 xdx +(y" + Inz)dy = 0. . (sinx + e¥)dx + cosx dy = 0.
1 P20
6. y2do + (xy — 1)dy =0, vy () =e. -y =sin“(y — ).
e
Konrpoasnas pabora Ne 1 Konrpoasnas paGora Ne 1
Bapuarm 4 Bapuarwm 8
1. 2y =y +zcos? 2. Cy—ay =2z +yy).
x
2
2. 22%yy’ = y* —yPx, y(—1) =1 y = rty+2 )
4422
3. 2z 4+ 1)y +y==. .
. . .2 b
4. 22ydu + 23dy = da. . sintds = (415 sin 5 + s)dt.
5. yxlnx + 2y = y/16yInz. Yy =41, y() =1
2 _ _
6.y =te?2e+y) -2, y(5) =T - (143a%siny)dz — wetgy dy = 0.

cay — 4y — 2%y =0.



Kourposapuast pabora Ne 1
Bapuarm 9

, =1y -2

Kourposabuas pabora Ne 1
Bapuarm 13

Cay 4yt = (20 + wy)y

CSayty' = Va2 =yl g’ y(1) =0.
2. zy +2zy =y, y(1)=0. B
r Y e
4 Y+ == .
3.y —8x/y = 2xy1' x x
22 —
Cy 4ty =41+ 2%)e Y2, y(0) = 1.
4. vy’ +2* + 2y —y=0.
. (2® —y)dr + zdy = 0.
5. wdx + (2 ctgy — 3cosy)dy = 0.
.y cos?(y —x) = 1.
6. v = (y — 4z + 3)2.
Konrpoapuasa pabora Ne 1 KonTposabpHaa pabora Ne 1
Bapuanm 10 Bapuarnm 14
L o — 3y3 + 4y . 2%y —y? = 2(yr — 2?).
. —_ ﬁ.
2r° + 2y .2z +y+5)y =3z+6, y(0)=1.
2. (x—2y—8)dy+ (3y — 2z + 11)dx = 0. e
3y +—5 +ay—y=0.
3.y — C 2%, y(1) =0. y?
x
.y +ytgx =sinz.
4. yy' +y?ctgx — cosz = 0. yryte
5. ydr — (z —y*)dy =0 - yredy —yPde = rdy.
6. 4 — 3 = tg(2 — 1) . (zcosy —ysiny)y + (zsiny + ycosy) = 0.
Konrpoapnas pabora Ne 1 Konrponbnas pabora Ne 1
Bapuanm 11 s 2Bapuanm 15
Y 3y° + 2yx
Loy +yln? =0, y1)=1. s
zy +yln = y(1) R
2. (y+2)de = 2z +y—4)dy, y(4)=2. 2+ (22y+ Day =0, y(1) =1
3. ¥ +ytgr =tguw. .y =ytga +ctg.
4.y — 922y — (2 — 2?)y?/3 = 0. Cy+ay =22z, y(1)=0,5.
5 (x+y)(1 — zy)dx + (x + 2y)dy = 0. 2 3
(z +y)(1 — zy)de + (z + 2y)dy .(3+2%)dx+(7_72>dy:0.
6. 2ydz + (y? — 6x)dy = 0. t v
Y =2 —y+3+2.
Kourposbaas paGora Ne 1 Kourposabuasi padora Ne 1
Bapuanwm 12 Bapuarm 16 1
1 = E) -
1. J:y’:y(l—kln%), y(l):%. -y y(lny—i—lnx o y(D) Je
) yy =4z +3y—2, y(0)=2.
2. daydy =yt + \/W.
3. w(z — 1)y + 2zy = 1. 2 ds + 2tsdt = e'dt.
4. o + Yy = —ay? .y’ =2\/ycosx — 2y.
3
5. 9%y = 3z +y° —1)% . (Q:Ey + 22y + %)dz + (22 +y*)dy = 0.
6. (L+ava?+y?) +(—14+ Va2 +y?)yy' =0.

(2 =)y =1,



[IpuMepHbIi TTepeyeHb JOMAIHUX 3aJaHUI U3 [ @uunmos, A. ®. COOpHUK 3a/1a4 1Mo
nuddepennranbabiM ypaBHeHUsAM [Tekct] / A. @. OwmmnmoB. — WkeBck : PerynsapHas u
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Kon-
Ne Ne | HammeHnoBanue nnm KpaTkoe coaepKaHue IMPaKTUIECKOro
3aHATUA[pa3aesa 3aHATHS, cemuHapa u Ne J[3 5O
4acoB
JluHeliHble ONHOPOJHBIE YPABHEHUS C IOCTOSIHHBIMU
8 2  |[koadpdunmentamu. KBasuMHOTOUJICHBI. 2
Ne: 512,518,531,537,541,546,585
Meton Bapuauu nocTossHHbIX. 3anada Komu. YpaBHeHus
9 2  |c KOMIUIEKCHBIMH K03 pHImeHTaMu. 2
Ne: 577,579,580,585,603,605
JluHeiiHble ONHOPOAHBIE CUCTEMBI C  IOCTOSHHBIMU
10 9 KO3 ULIUEHTaMHU. Cnyuait JNEHUCTBUTEIBHBIX 9
COOCTBEHHBIX 3HAUYECHUH.
Ne: 799,800,795,806,810
JluHeliHble ONHOPOAHBIE CUCTEMBI C IOCTOSHHBIMU
KO3 PUIMEHTaMH: CIydail KOMIUIEKCHBIX COOCTBEHHBIX
11 2 PpHaueHuil. JIWHEWHbIE HEOJHOPOJHBIE CHUCTEMBI C| 2
MOCTOSIHHBIMU KO3 (UILIMEHTAMH: KBa3UMHOT OWJICHBI.
Ne: 790,802,832,838,845
JluHeliHble HEOAHOPOAHBIE CHUCTEMBl C IOCTOSHHBIMU
12 9 kod(pdumeHTaMu:  METOJ,  BapHWallid  MOCTOSHHBIX. 9

DKCMOHEHTA OT MaTPUIIBI.

Ne: 848,849,853,869,870,871,875




KonTpoapnasa padora Ne 2

Bapuarm 1

. TlocTpouTs nuHeitHOE OTHOPOAHOE AUd ] EepEeHITTAILHOE
ypaBHEHUE ¢ NOCTOAHHbIME Kodbdunuenramu (Bo3-
MOXKHO 60Jiee HU3KOIO MOPsijIKa), MMEIOIIee JaHHbIe
qaCcTHBIE pelreHus: y; = xe®, yo = xre .

. Pemuts jumeitnoe HEOTHOPOIHOE ypaBHEHNE C HEOTHO-
POJIHOCTBIO B B/l KBa3UMHOI'OYJIEHA!

y// + 52.,// +6y —e T +€72I.

. Pemmurs smmeitHoe HEOIHOPOIHOE ypPABHEHHE, MCIIOJIb-
3yd MeTO/I, BapHUallll IIOCTOSHHOI:

Yy + 4y + 4y =e *“Inzx.

. Pemurs nuweiinyto ommnopoanyio cucremy & = A x:

0 10
A=|[-14 4 0], Nas=2
—2 1 2

2 1
. Haiitu skcrionenty ot marpurpr A = (1 2).

KonTposapnasa padora Ne 2

Bapuarwm 3

. IMocTpouTs JuHeitHOE OMHOPOIHOE JuddDePEeHITIATBHOE

ypaBHEHUE ¢ NOCTOAHHBbIME Kodbdunuentamu (BO3-

MOXKHO 60Jiee HU3KOIO IOPsiJIKa), MMEOIIee JIaHHbIe

JaCTHBIE PEIIeHusT: §; = x2e®, Yo = ze®.

. Pemuts sumeitHoe HEOTHOPOIHOE ypaBHEHNE C HEOTHO-

POIHOCTBIO B BH/I€ KBA3UMHOI'OYJIEHA:

y'V — 81y = 27e 732,

. Pemursp smmeitHoe HEOIHOPOIHOE ypPABHEHHE, MCIIOIb-

3yd MeTO/], BapHUallll IIOCTOSHHOI:

eil?

VA — a2

y' -2y +y=

. Pemmuts sinueiinyto omHOpoaHyIO cucremy & = A x:

9 -6 -2
A=[18 —12 3|, Aao3=-3.
18 -9 -6

1 -2

1 4
. Haiitu skcronenty ot marpurpl A = ( )

Kourpoabpnast pabora Ne 2

Bapuarnm 2

. IlocTpoutn nnHeitHoOE 0HOPOTHOE TuddepeHITnaIbLHOE
yPaBHEHUE C MOCTOAHHBIME Kod(bduruenramMu (BO3-
MOXKHO 60J1ee HU3KOTO MOPsiJIKa), MMEOIIee JaHHbIE
qaCcTHBIE pelreHus: y; = xe® cos2x, Yo = e*sin2x.

. Permuth uaeitHOE HEOTHOPOIHOE YpaBHEHUE C HEOTHO-
POJIHOCTBIO B BH/Ie KBa3UMHOI'OYJIEHA!

y" +2y" — 3y = (8x + 6)e”.

. Pemuth nuneiinoe mHeomHOpPOIHOE YpaBHEHUE, WCIOJIb-
3yd MeTO/I, BapUallll OCTOSHHOI:

y' Ay =

sin® x

. Pemurs suueitnyto ommHopojayto cucremy & = A x:

2 6
A=|1 1 =5, Aags=-L
1 2

Kourposabpuast pabora Ne 2

Bapuanm 4

. IlocTpouTn mHeitHOE OHOPOTHOE Tud P epeHITHATBLHOE

yPaBHEHUE C TMOCTOAHHBbIME KodbduruentamMu (BO3-

MOXKHO 60Jiee HU3KOIO IOPsiJIKa), MMEIOIIee JaHHbIE

YyacTHBIC pemeHns: y; = x2 cosdx, ys = 1.

. Pemuts juHeitHOE HEOTHOPOIHOE YpaBHEHNE C HEOTHO-

POAHOCTBIO B BHIE KBA3UMHOI'OYJICHA:

y" — 5y’ + 6y = 13 sin 3z.

. Pemuth nuneiinoe nHeomHOpPOIHOE YpaBHEHUE, WCIOJIb-

3yd MeTO/I, BapUAaIlul IOCTOSHHOI:

3z

//_3/ N = —
v 2= o

. Pemmmrs nmuneitayto ogHOponHyto cuctemy & = A x:

4 6 —15
A=|1 3 =5, Mas=1
1 2 —4

-1 1

4 2
. Haiitu skcrionenty ot marpuipr A = ( )



KonTpoapnasa padora Ne 2

Bapuarwm 5

. TlocTpouTs nuHeitHOE OTHOPOAHOE AUd ] EepEeHITTAILHOE
ypaBHEHUE ¢ NOCTOAHHbIME Kodbdunuenramu (Bo3-
MOXKHO 60Jiee HU3KOIO MOPsijIKa), MMEIOIIee JaHHbIe
JacTHBIE PelIeHns: y; = e>¥,  yp = sin(—5x).

. PemuTp nuneitnoe HEOMHOPOIHOE yPABHEHHE C HEOMHO-
POIHOCTBIO B BUJE KBA3UMHOTOWICHA,

Yy +6y" + 9y = (162 + 24)e”.

. Permurp smmeitHoe HEOIHOPOIHOE ypPABHEHHE, MCIIOJIb-
3yd MeTOJ], Bapruallll IIOCTOSHHOI:

y// + 4y _ - .
sin 2x

. Pemmurs yinneiinyto ogHOpOHYIO cucremy & = A x:

0 -4 0
A=|1 =4 0], Maosz=-2
1 -2 -2

. Haiitu skcronenTy ot marpursr A = (; 3)

KonTposapnasa padora Ne 2

Bapuanwm 7

. IMocTpouTs JuHeitHOE OMHOPOIHOE JuddDePEeHITIATBHOE

ypaBHEHUE ¢ NOCTOAHHBbIME Kodbdunuentamu (BO3-
MOXKHO 60Jiee HU3KOIO IOPsiJIKa), MMEOIIee JIaHHbIe
qaCTHBIE pelleHus: y; = xsindx, 1y, = e*.

. Pemuts sumeitHoe HEOTHOPOIHOE ypaBHEHNE C HEOTHO-

POIHOCTBIO B BH/I€ KBA3UMHOI'OYJIEHA:

4y —y = 2% — 24z

. Pemursp smmeitHoe HEOIHOPOIHOE ypPABHEHHE, MCIIOIb-

3yd MeTO/], BapHUallll IIOCTOSHHOI:

2

1" 2
yormry = ——.
sSinTx

. Pemmurs sinueiinyto ogHOpoaHyIO cucremy & = A x:

4 -5 2
A= (5 =7 3], M=1 As=0.
6 —9 4

1 1
. Haiitn skcnonenty or marpunpr A = ( )

3 -1

Kourpoabpnast pabora Ne 2

Bapuarnm 6
. IlocTpoutn nnHeitHoOE 0HOPOTHOE TuddepeHITnaIbLHOE
yPaBHEHUE C MOCTOAHHBIME Kod(bduruenramMu (BO3-

MOXKHO 60J1ee HU3KOTO MOPsiJIKa), MMEOIIee JaHHbIE
JACTHBIE PEIIEHHS: ¥y = &2, Yo =e€ '°.

. Permuth uaeitHOe HEOTHOPOIHOE YpaBHEHNE C HEOTHO-
POJIHOCTBIO B BH/Ie KBa3UMHOI'OYJIEHA!

y" +1y + 2,5y = 25cos 2z.
. Pemurh nuneitHoe HEOMHOPOAHOE YpPABHEHUE, UCIIOJIb-

3yd MeTO/I, BapHUallll IOCTOSHHOI:

663x

"9y 18y = — .
VoIS

. Pemmmrs nmuneitayto ogHOponuyto cuctemy & = A x:

12 -6 -2
A=[18 =9 3|, Aa2s=0.
18 -9 -3

. Haiitu skcrionenTy or marpuinsr A = (;1 _43>

Kourposabpuast pabora Ne 2

Bapuarnm 8

. IlocTpouTn mHeitHOE OHOPOTHOE Tud P epeHITHATBLHOE

yPaBHEHUE C TMOCTOAHHBbIME KodbduruentamMu (BO3-
MOXKHO 60Jiee HU3KOIO IOPsiJIKa), MMEIOIIee JaHHbIE
qacTHBIE pelenns: y; = shx, yo = chux.

. Pemuth juaeitHOE HEOTHOPOIHOE YpaBHEHNE C HEOTHO-

POAHOCTBIO B BHAE KBA3UMHOI'OYJICHA:

Yy =4y + 3y =41 —z)e "

. Pemutph numneiinoe neomHOpPOIHOE YpaBHEHUE, WCIOJIb-

3yd MeTO/I, BapUAaIlul IOCTOSHHOI:

2z

y" — 4y + 5y = :
COS T

. Pemurs suueitnyto onmnoponyto cucremy & = A x:

5 -3 2
A=|6 —4 4], M=1, A=2, X\3=3.
4 —4 5

2 3

1 4
. Haiitn skcnionenTy or marpunpr A = ( ) .



KonTpoapnasa padora Ne 2

Bapuarm 9
. TlocTpouTs nuHeitHOE OTHOPOAHOE AUd ] EepEeHITTAILHOE
ypaBHEHUE ¢ NOCTOAHHbIME Kodbdunuenramu (Bo3-

MOKHO 60JIee HHU3KOTO TIOPSAJIKA), MMelolee JTaHHble
JaCTHBIE PEIIeHusT: §; = 2 — 4, yo = €.

. Permuts juaeitnoe HEOTHOPOIHOE ypaBHEHNE C HEOIHO-
POJIHOCTBIO B B/l KBa3UMHOI'OYJIEHA!

Y+ 2y + 2y = 223 — 2.

. Pemmurs smmeitHoe HEOIHOPOIHOE ypPABHEHHE, MCIIOJIb-
3yd MeTO/I, BapHUallll IIOCTOSHHOI:

y// _ 2y/ +y= EIJC72.

. Pemurs nuweiinyio omnoponyio cucremy & = A x:

1 -3 3
A=|-2 —6 13|, Aos=1
-1 -4 8

. Haiitu skcrionenty ot marpuipr A = (_52 141)

KonTposapnasa padora Ne 2
Bapuanm 11
. Hocrpouts nuueitHoe otHOpOIHOE MU dEpPEHITHATBEHOE
ypaBHEHUE ¢ NOCTOAHHBbIME Kodbdunuentamu (BO3-

MOXKHO 60Jiee HU3KOIO IOPsiJIKa), MMEOIIee JIaHHbIe
JaCTHBIE PeIleHus: y; = shx, Yo = e2*.

. Pemutp sumeitHoe HEOTHOPOIHOE YpaBHEHNE C HEOTHO-
POJIHOCTBIO B BHU/Ie KBa3UMHOI'OYJIEHA!

y/l/ o 4y// +4y' _ (x _ 1)6‘70.
. Pemmurp smmeitHoe HEOIHOPOIHOE ypPABHEHHE, MCIIOIb-
3yd MeTO/], BapHUallll IIOCTOSHHOI:

1
14 ez’

/

Yty =

. Pemurs suueiinyio onmnoponyio cucremy & = A x:

1 -3 4
A= (4 -7 8], A =3, Ag=—1
6 —7 7

. Haiitu skcrionenty ot matpuipr A = (1 11)

Kourpoabpnast pabora Ne 2

Bapuarm 10

. IlocTpoutn nHeitHOE 0HOPOTHOE TuddepeHInaIbHOe
yPaBHEHUE C MOCTOAHHBbIME KodbduruenramMu (BO3-
MOXKHO 60JIee HU3KOIO MOPsiJKa), MMEoIIee JaHHbIE
JACTHBIC PENICHHUS: 4 = — COS 3T, Yo = 222,

. Permuth uaeitHOE HEOTHOPOIHOE YpaBHEHNE C HEOTHO-
POJIHOCTBIO B BH/Ie KBa3UMHOI'OYJIEHA!

y//+2y/+y:€x+1.

. Pemutph numneiinoe mHeomHOpPOIHOE YpaBHEHUE, WCIOJIb-
3yd MeTO/I, BapUallll OCTOSHHOI:

y' +y=tgu.

. Pemurs yuueiinyto onunoponyio cucremy & = A x:

7 —12 6
A=[10 =19 10|, A =-1, Apz=1.
12 —24 13

-3 2
. Haiitu skcrionenty ot marpurpr A = (_g 1).

Kourposabpuast pabora Ne 2
Bapuarm 12
. IlocTpouTn mHeitHOE OHOPOTHOE Tud P epeHITHATBLHOE
yPaBHEHUE C TMOCTOAHHBbIME KodbduruentamMu (BO3-

MOXKHO 60Jiee HU3KOIO IOPsiJIKa), MMEIOIIee JaHHbIE
YaCTHBIC PEICHUS: U = & — 2, Yo = e~ 2%,

. Pemuth juaeitHOE HEOTHOPOIHOE YpaBHEHNE C HEOTHO-
POJIHOCTBIO B BH/Ie KBa3UMHOI'OYJIEHA!

y'V +5y" + 4y = 3sinz.

. Pemutph numneiinoe neomHOpPOIHOE YpaBHEHUE, WCIOJIb-
3yd MeTO/I, BapUAaIlul IOCTOSHHOI:

—2z

y' + 4y 44y = eT
X

. Pemurs suueitnyto onmnoponyto cucremy & = A x:

2 —1 2
A=|5 =3 3|, Mos=-L
1 0 -2

. HaifTn 3KCIIOHEHTY OT MaTPHUIIBI A= (_23() é) ’



KonTpoapnasa padora Ne 2
Bapuarm 13
. Hocrpouts nmuneitnoe onHopoiHOE MuddepeHInaiIbHoe

ypaBHEHUE ¢ NOCTOAHHbIME Kodbdunuenramu (Bo3-

MOXKHO 60Jiee HU3KOIO MOpsijIKa), MMEIOIIee JaHHbIe

JacCTHBIE PEIIeHns: §Y; = 3C0S2x, Yo =e€ ~.

. Permuts juaeitnoe HEOTHOPOIHOE ypaBHEHNE C HEOIHO-
POJIHOCTBIO B B/l KBa3UMHOI'OYJIEHA!

y" — 3y — 2y =sinz + 2cosx.

. Pemmurs smmeitHoe HEOIHOPOIHOE ypPABHEHHE, MCIIOJIb-
3yd MeTO/I, BapHUallll IIOCTOSHHOI:

2

7 2
yo+Ty = .
COSTXI

. Pemmurs sinneiinyto omHOpoaHyIo cucremy & = A x:

4 2 -6
A=|2 1 =3|, A =14, d3=0.
—6 -3 9

. Haiitu skcronenTy ot marpursr A = (i’ é)

KonTposapnasa padora Ne 2

Bapuarwm 15

. IMocTpouTs JuHeitHOE OMHOPOIHOE JuddDePEeHITIATBHOE

ypaBHEHUE ¢ NOCTOAHHBbIME Kodbdunuentamu (BO3-
MOXKHO 60Jiee HU3KOIO IOPsiJIKa), MMEOIIee JIaHHbIe

qacTHble pemtenus: y; = ch3z, ys =e 7.

. Pemutp sumeitHoe HEOTHOPOIHOE YpaBHEHNE C HEOTHO-

POIHOCTBIO B BH/I€ KBA3UMHOI'OYJIEHA:

y" — 4y’ + 8y = €®® 4 sin 2.

. Permurp smHeitHOe HEOIHOPOIHOE yPABHEHHE, MCIIOIb-

3yd MeTO/], BapHUallll IIOCTOSHHOI:

y" + 4y = 8ctg 2.

. Pemurs suneiinyio omnoponyio cucremy & = A x:

7 -12 6
A=[10 =19 10|, A =-1, Aps=1.
12 —24 13

7 3
. Haiitu skcrionenty ot marpuipr A = ( ) .

6 4

Kourpoabpnast pabora Ne 2

Bapuarnm 14
. IlocTpoutn nHeitHOE 0HOPOTHOE TuddepeHInaIbHOe
yPaBHEHUE C MOCTOAHHBbIME KodbduruenramMu (BO3-

MOXKHO G0Jiee HU3KOIO TOpPsJIKA), UMeollee JaHHbIe
YacTHBIC peleHns: y; = 5% + 1, o = 2.

. Permuth juaeitHOE HEOTHOPOIHOE YpaBHEHNE C HEOTHO-
POJIHOCTBIO B BH/Ie KBa3UMHOI'OYJIEHA!

y" =3y + 2y = —dxe”.
. Pemmutn smneitHoe HEOJHOPOIHOE ypaBHEHUE, HCTIONb-

3yd MeTO/I, BapHUallli OCTOSHHOI:

geSx
T Y )
VAl =

. Pemmmrs nuneitayto ogHOponHyto cuctemy & = A x:

4 -5 2
A=|5 —7 3], M=1, Ass=0.
6 —9 4

-1
. Haiitu skcrionenty ot marpuipr A = (i _1>.

Kourposabpuast pabora Ne 2

Bapuarnm 16

. IlocTpouTn mHeitHOE OHOPOTHOE Tud P epeHITHATBLHOE

yPaBHEHUE C TMOCTOAHHBbIME KodbduruentamMu (BO3-
MOXKHO 60Jiee HU3KOIO IOPsiJIKa), MMEIOIIee JaHHbIE
JacTHBIE PEIeHus: 1 = 3, Y2 = 2T cos 8.

. Pemuts juHeitHOE HEOTHOPOIHOE YpaBHEHNE C HEOTHO-

POAHOCTBIO B BHIE KBA3UMHOI'OYJICHA:

y// + 3y/ _ 4y _ 6741 4+ oze®.

. Pemuth nuneiinoe nHeomHOpPOIHOE YpaBHEHUE, WCIOJIb-

3yd MeTO/I, BapUAaIlul IOCTOSHHOI:

//_6/ {y= -
YOy 8y = o

. Pemurs smuneiinyio omnoponyto cucremy & = A x:

1 -3 4
A= |4 =7 8], A =3 ds=-1
6 -7 7

-1 1
. Haiitu skcrionenty ot marpurpr A = ( 1 _1>.



[IpuMepHbIi TTepeyeHb JOMAIHUX 3aJaHUI U3 [ @uunmos, A. ®. COOpHUK 3a/1a4 1Mo
nuddepennranbabiM ypaBHeHUsAM [Tekct] / A. @. OwmmnmoB. — WkeBck : PerynsapHas u
xaoTuueckas quHamuka, 2000. — 176 ¢.] O TEMaM U 3aHATUAM

Kon-
Ne Ne | HaumeHnoBanue minm KpaTkoe coaepKaHue IMPaKTUIECKOrO 5o
3aHATUsI|pa3aesia 3aHsATUS, cemuHapa u Ne J[3 HACOR

Jluneitnass 3aBucuMocth. Omnpenenutens BpoHckoro.
CocraBneHue JIMHEWHBIX YPaBHEHUN C HENPEPHIBHBIMU
14 2 |[koapdumumentamu 1o  ¢GyHIAMEHTAIbHOM  cucteme| 2
pemieHuil. Teopema CyleCTBOBaHUS U €IMHCTBEHHOCTH.
Ne:644,645,649,650,653,668,673,676,678

Pemienre  IMHEHWHBIX  OJAHOPOAHBIX  YPaBHEHUM €
HEelpepbIBHBIMU K03 uuuentamu. Ilouck yacTtHOTO

15 2 2
pemenus. Dopmyna JInyBuis.
Ne: 683 ,690,696,701,705
MeTton BapuallMM  MOCTOSIHHBIX ISl HEOJHOPOJHBIX
JIMHEMHBIX YpPaBHEHUW. DJIEMEHTHl KaUYECTBEHHOU TEOpPUU

16 2  |NMMHEWHBIX YpaBHEHHH BTOPOTO MOPSAIKA C NMEPEMEHHbIMH| 2

ko3 pureHTamu.
Ne 703,707,712,718,722,727,730,732




Tect 3 cemecTp (Bapuanr 1)

HpaBI/IJII)HLIC OTBCTHI:

Ne gonpoca 1 /2 |3 |4 |5 1|6 |7 |8 |9 |10

IpaBuiabubiid |23 (3 |2 |4 |3 |1 |3 |4 |1 |2
OTBeT

JuncuuninvHa: JAudPepenunaibHbie ypaBHEHUA
Bpewms Boinonnenus tecta: 30 MUHYT

KomuuectBo 3amannii: 10
CrynenT(ka) (Pammmmst, Mms)

(rpymma Ne)

3AJIAHHUE N 1 (svtboepume neckoivko sapuanmos omeema)

Cpenu 3anucaHHbIX HIXKE TUdepeHInaTbHbIX YPaBHEHUH YPpaBHEHUSIMU TIEPBOTO
nopsA/ika He SIBJASIOTCS ...

BAPUAHTBI OTBETOB:
1) (x+ yz)dY+(2Xy+X2)dx:O 3) y' +2xy" =3y
2) y”+2y'—3y:S|nX 4) y!3+2Xy:y2

3AJIAHHUE N 2 (svi6epume ooun eéapuanm omeema)

Oo6riee pemienne auddepenimansaoro ypapaenus Yy'(1+ X2) = Xy MOJXET OBITh

3alMcaHoO B BUAC ...

BAPUAHTBI OTBETOB:
1) y=C- 1+ x?) 3) y2=C-(1+x?)
2) y2 =C -1+ x? 4) y?-1+x%)=C

3AJIAHHUE N 3 (svtb6epume ooun eéapuanm omeema)



C momoInkIo 3aMeHbl Hen3BecTHOM GyHkimu Y(X) = X - Z(X) ogHOpOAHOE
ypaBrenue (X + 2y)dX = xdy cBoaurcs K ciaeayronemMy ypaBHEHHIO C

pa3ACISIIONTAMHUCS TIEPEMEHHBIMU ...

BAPUAHTBI OTBETOB:
1) (1+2z)dx=xdz 3) 1+ z)dx=dz
2) (1+ z)dx = xdz 4) (1+ x)dx=1zdz

3AIAHMUE N 4 (gvibepume ooun éapuanm omeema)

[TpuMeHsist METOJT BapHaIlUU TIOCTOSHHOM, 00IIee PelICHHE JIMHEHHOTO YPaBHEHHS
y' = yCOSX + SIN X claeayer UCKaTh B BUJE ...

BAPUAHTBI OTBETOB:
1) y=C(x)-cos x 3) y = C(x)-e%*
2) y:C(x)-e‘Si”X 4) y=C(X)-€SinX

3AJIAHHUE N 5 (svi6epume ooun eéapuanm omeema)

3anaua Ko s ypasserus serseproro mopsaka Y'Y (X) — y(X) = 0 moxer

OBITH TIOCTABJIEHA 3aJIAHUEM ...

BAPUAHTLHI OTBETOB:

3)
1) y(0) =y, y(0) = ¥o,¥Y'(0) =y, Y'(0) = y,, ¥"(0) = y3
2)

,O: ,”O: ’mO: 4) ’ ) "
YO =¥ Y O =YY" O=Ys vy _y vi(0)= 1, y® = yo0 y" @) = v

3AJIAHHUE N 6 (svt6epume ooun eéapuanm omeema)



Monynb onpeaenutenst BpoHckoro cucteMbl BEKTOP-(yHKINN

e’ cos 2t —e'cos2t
Y (t) = , o (t) = paBeH ...

—2e'sin 2t 2¢" sin 2t
BAPHAHTBI OTBETOB:
1) |detW (t)| = 0 3) |detW (t)| = 2e*
2) |detW (t)| = 2¢"-| sin 2t cos 2t | 4) |detw (t)| = 2e*'-| sint costt |

3AJAHMUE N 7 (évibepume ooun eapuanm omeema)

YacTHoe pelienne TMHEHHOM HEOAHOPOAHOM cucTeMbl TudepeHInaIbHbIX
YpaBHEHUM

dx _t
—=2y—te
Jar =Y
ﬂ:—ZX

dt

CJICAyCT UCKATb B BUIC ...

BAPUAHTBI OTBETOB:

X©) at’ (x(t)j
1)(y(t)l_e (btz) o),
) (x(t)j ze_t.(at+b) ) (x(t)}

y@), 0 y®),

L Lat+b]
e .
ct+d

oo (&
bt

3AJIAHHUE N 8 (svt6epume ooun eéapuanm omeema)

Moyuns onpenenutens Bporckoro cucremsr gpyrxuuit {€°, ch X} pasen ...
BAPUAHTBI OTBETOB:

1) |detW (t)| =0 3) |detW (t)| = ch x

2) [detW (t)| = e” 4) |detW (t)| =1



3AJIAHHUE N 9 (svib6epume ooun eéapuanm omeema)

Xapaxrepuctuueckuii Maorouwier L(P), cOOTBETCTBYIOIIMI 0JHOPOJHOMY

muddepennmansaomy ypasuenuo Y + Y"' + Yy =0, umeer Bun ...

BAPUAHTBI OTBETOB:
) L(p)=p°+p°+p 3) L(p)=p°+2p° +1
2) L(p)=p°+p+1 4) L(p)=p*+p*+1

3AJIAHHUE N 10 (évr0epume ooun sapuanm omeema)

Yacrroe pemenue Y, (X) muddepenuunansroro ypaBHenus

y” +4y = 2e* cos 2x CJIEAYET UCKATh B BUJE ...

BAPUAHTBI OTBETOB:

1) y,(X) =e* -acos 2x 3) Yy, (X) =asin 2x +bcos 2x

2) ¥y, (x) =e* - (asin 2x + b cos 2x) 4) y, (x) =€ -(asin x+bcos x)




Tect 3 cemecTp (Bapuanr 2)

HpaBI/IJII)HLIC OTBCTHI:

Ne gonpoca 112 |3 |4 |5 |6 |7 |8 |9 |10

IpaBuabubiid |2 |3 (2 |1 |8 |3 |1 (2 |1 |4
OTBeET

JuncuuninvHa: JAudPepenunaibHbie ypaBHEHUA
Bpewms Boinonnenus tecta: 30 MUHYT

KomuuectBo 3amannii: 10
CrynenT(ka) (Pammmmst, Mms)

(rpymma Ne)

3AJAHMUE N 1 (évibepume ooun éapuanm omeema)
NubdepenimansHoe ypaBaeHne Y — X(y2 +1)=0 sBusercs ...

BAPUAHTBI OTBETOB:

. 3) IMHEHHBIM YPABHCHUEM OTHOCHUTEIBHO
) ONHOPOAHEIM ¢Gyukmmu Y(X) ¥ ee mpOU3BOTHBIX
2) YpaBHCHUEM C Pa3ICISIOIIAMUCS

4 aBHeHUEM bepHyiiu
MNCPEMCHHBIMHA )yp Py

3AJIAHHUE N 2 (svi6epume ooun eéapuanm omeema)

C momoInkio 3aMeHbl Hen3BecTHOM GyHkimu Y(X) = X - 2(X) ypaBHEeHHE

(X2 + y2)y’ = 2XY CBOJUTCS K CJICIYIOIIEMY YPAaBHCHHIO C Pa3AeIsIONUMHUCS

HIEPEMEHHBIME OTHOCHTENBHO pyHKIMK Z(X): ...

BAPUAHTBI OTBETOB:

1) xz2'(22 +1) =23 -z 3) xz'(z> +1)=z-7°
[} _ 3 ! 2 _ 2

) x2'(z+)=z-z2 4) x2'(z°+1)=z2° -z

3AIAHMUME N 3 (évi6epume ooun eéapuanm omeema)



Cpenn ykazaHHBIX HUXKE QYHKUUNA HHTETPUPYIOIIUM MHOKUTEIEM st

maddeperunansaoro ypasrerus 2Xy In ydx + (x? + y?)dy =0 sasercst ...

BAPUAHTBI OTBETOB:
1

1) u(x,y)= v 3 u(x,y)=y
1 1

2) u(X,y)=— 4) p(x,y)==
y X

3AIAHMUE N 4 (svibepume ooun éapuanm omeema)

2,,2 o
YpaBaenue bepHymum y’ —2Xy = X“Y* npUBOIUTCA K JIMHEHHOMY OTHOCHTENILHO

ynkiuu Z(X) u ee NPOU3BOJHON ITyTEM 3aMEHEI

BAPUAHTBI OTBETOB:
1 —
1) z(X) :m 3) Z(X) = ()
2) 2(x) = y* () 2 2(x) = x* - y*(x)

3AJTAHME N 5 (66eoume omeem)

B touke X = 2 3HaueHue QyHKIUH y(x) , ABJIAIOLIENCS pemienueM 3agaun Komm
{xy’ =2y
yd)=2

PaBHO ...

BAPUAHTBI OTBETOB:

3AIAHMUME N 6 (évib6epume ooun eapuanm omeema)



DyHIaMEHTaIbHAS CUCTEMA PELICHUN JTUHEUHON OTHOPOHON CUCTEMBI
muddepeHnanbHbIX ypaBHEHHM

K%_X_y

) ot

dy

2 =X+

[t y

MOJKET OBITh 3arrcana B BUJIE ...

BAPUAHTBI OTBETOB:

1) Wy (t) =e'- 3 ¥, () =e* (_3 3) Yy (1) :G] P, (t) = (_1

_ 1 _ a2t 1 _ 1 A2t 1
2)‘{’1('[)—(0  Wo(t) =e ‘(_J 4)T1(t)—(_1j"{'2(t)—e .(l

3AJAHMUE N 7 (évibepume ooun éapuanm omeema)

Kommnonenra Y(t) pemenus 3anaun Komm

dx
—==X+V, x(0)=1
ot y, x(0)
dy
= =x-vy,y(0)=-3
m y, y(0)
paBHa ...
BAPUAHTHI OTBETOB:
1) y(t)=-1-2e™ 3) y(t) =3
2) y(t) =1-4e™ 5 yt)=-2-¢*

3AJIAHHUE N 8 (svi6epume ooun eéapuanm omeema)

Cpenu Qpynkmii Y (X) = e*, Y, (X) =ch X, y;(X) = sh X, sensrommxcs pemenusvu
nuddepennmansaoro ypasaenus Y — Y = 0 nHa otpeske a < X < b, nuneiino
HE3aBUCHUMBIC CUCTEMBI O0Pa3yIoT ...

BAPUAHTBI OTBETOB:



1) Bce dynxumu{e”, ch X, sh X} mumeiino 3) romsro{ch X, sh x}
HE3aBHCHUMBI

2) {e*,ch x}, {e*, shx} u {ch x,shx}  4) romko {&*,ch x} u {e*, shx}

3AJAHMUME N 9 (gvi6epume ooun eéapuanm omeema)

O611ee pelieHre OAHOPOIHOTO JIMHEUHOTO b hepeHInaIbHOT0 ypaBHEHUS
y" + 4y =0 moxer ObITh 3aIIMCAHO B BUJE ...

BAPHMAHTBI OTBETOB:
1) y(x) =C,sin 2x + C, cos 2x 3) y(X) = C,e** +Ce %
2) Y(X) =C,;sin 2x + C, sin(—2x) 4) y(x) =C;sin x+ C, cos x

3AAAHME N 10 (eévtoepume ooun eapuanm omeema)

HpI/IMeHHH MCTO/J Bapualyu IMOCTOAHHBIX, PCIICHUC HCOAHOPOAHOT'O

mudpepeHtmansHoro ypapaenns Y + =Y = —= ciexyer uckaTh B BUJIE
X X
y(x) =Cy(X) +C,(X) - In X, rne pynxmun C,(X), C, (X) onpenensrorcs myrem

peHICHUA CUCTCMBI ...

BAPUAHTBI OTBETOB:
C/(X)+C5(x)-Inx=0 C/(x)+C5(x)-Inx=0
1) ' ' 1 1 3) ! 1
Ci()+Ca(x)—=~— Cy(x)=—=
X X X
, {Cl(X)+C2(X)'|nX=O 9 Ci¥)+C5(%)-Inx =0
o1
C,(x)=-1 Ch(x)==-=
X X




BMNJIET 1.

. Permure 3amaqy Komm: y' = vy_z y(1) = 1.
r Yy
-3 4 =2
. Pemmte cucremy ypasuenuit & = Az: A= 1 0 1 |, =1 =2 A3=—1.
6 —6 5

. Ilpu kakux a u b Kaxkjgoe pemenne ypasuenus y” + ay’ + by = 0, kpome y(z) = 0, Bo3pacraer 1o
abCcoII0THON BeJIMUnHe, HAYMHAS ¢ HEKOTOpPOro x?

. Omnpenenenne nudpepeHNAIBHOINO ypaBHEHNUS U pernteHust T depeHInaIbHOTO YPABHEHWS.

. Hopmajibnas cucremMa JInHEHHBIX ypaBHeHUl ¢ mepeMeHubiMu Ko dumuentamu. OyHaMeHTabHAST
cucrema perennii. Eé cyriecTBoBanue, BoIpazkeHue pereHus ¢ moMoIbio (hyHIaMeHTaJIbHO cucTe-
MBI PEIICHUNA.

BIJIET 2.

. Pemurs ypasuenue: e sin®y + (14 e?*)cosy -y = 0
. Pemnte ypasnenue: 3y’ + 4y’ + 4y = e lnx.
. Haiitn obmee pemenue ypasaenus, ncnoansys dopmyny Jnysuwmnia: t2i — 3ta + 4o = 0.

. Teomerpuueckoe ncronkoBanne audbepeHINAIBPHOIO ypaBHeHHs (BEKTOPHOE TI0JIe) U er0 PeIeHust
(nHTErpaThbHAST KPUBAS).

. Hopmasibnast iuneiinasi oiHopojHast cucreMa ¢ noctossHapiMu Koddgdumuentavu. Ciydail mpoCThIX
KOpHEll XapaKTepucTUieCcKOro ypaBHEHHUS.

BIJIET 3.

. Pemute 3amaay Kommw: y cos zdr + sin xdy = cos 2xdx, y(r/2) = 1.

= x+ 8y — 8¢

. Pemutp cucremy ypaBHeHHii: { — Y+ 22— 2t

. CocraButh JuHEHOE OHOPOAHOE MiddepeHnnantbHoe ypapHeHre (BO3MOKHO MEHbBIIEro MOpsiiKa),
MMelolIee JanHble JacTHBIe pemenns: 3x2 4 6z +23, 922 —3, 3z + 12

. ypaBHeHI/IH C pasaeJAiIuMUuCA IIepeMeHHbIMA U OJHOPOAHbIC YPpaBHECHUA IIE€PBOT'O IMOPAJKA.

. TeopeMma cyIIecTBOBaHUs U €JIMHCTBEHHOCTH perterus 3a1aun Kormm aist onnoro ypasuenus (Jloka-
3aT€JbCTBO € JHHCTBEHHOCTH ).




BMNJIET 4.

. Permure 3amaay Komm: ¢ + Im? o, y(1) = 1.
Tz

. Pemutsb ypasuenue: vy’ — 2y’ = sin x.
. Haiitu obiee pernienue ypaBHeHusi, ucrosb3ys dopmyiy Jluyswuisa: (26 + 1)% + 4td — 4o = 0.
. Bagaua obparHas perreHnio audHepeHnnaTbHOTO YPABHEHHUS.

. Hopmasnbaast cucrema TUHEHHBIX YpaBHEeHHI ¢ TepeMeHHbIME Ko duruentamu. lerepmunant Bpon-
ckoro. CooTBETCTBHE MEK/Ly IMPOU3BOJILHOII MaTpuIeil ¢ HeHYJIeBBIM onpeaeanTeseM u PyHIAMeH-
TaJbHONH MATPUIEH JTUHEHHONW CHCTEMBI.

BIJIET 5.

. Pemmmuts 3amaay Komm: 22y’ = 2zy — 3, y(—1) = 1.

2 1 -1
. Pemute cucremy ypaBuenmit £ = Ax: A=[—-1 0 1 |, A\ =0, Agg=1.
1 1 0

. 3amucaTb 3HAYEHUsI TAPAMETPOB @ U b, ITOOBI 1 = €08 3x U Yo = €* ABJSINCH PEIIeHUSMHI JIUHEHHOTO
ypasuenust y” — by” + ay’ — aby = 0 (a = const, b = const).

. JluHefinble OTHOPOJHBIE YPABHEHUs ¢ MOCTOAHHBIME Koddduruentamu. Oupejesenue onepaTopa
L(p), ero ceoiicrpa. lokazaTenbcrso dopmynt: L(p)er = L(A)er .

. Teopema cyIecTBOBaHUS U €JIMHCTBEHHOCTH perterus 3a1aun Kormn st ogHoro ypasuenus (Jloka-
3aTebCTBO CYNIECTBOBAHUS ).

BNJIET 6.
. Pemure 3agauy Komu: zy’ = /22 —y2 +y, y(1) =0.

. Pemute ypasnenue: 3y’ — 2y +y =

e
NIy

. OIeHUTH CBEPXY U CHU3Y PACCTOSHUE MEXKIY JABYMsI COCETHUME HYJISMH JHOO0r0 (He TOXKIECTBEHHO
PaBHOTO HYJII0) PEMIeHHs JAHHOTO ypaBHEHHs Ha 3aJanuoM orpeske: (e®+7)y" +e?*y =0, z € [0, 5].

. Kommnekcnag dbyakmnus. Hopmansras cucrtema nuddepeHNuaIbHbIX ypaBHeHNH. Pacienienne Kom-
IUICKCHOW CUCTEMBl Ha CUCTEMY JICHCTBUTEJIbHBIX YPaBHEHUH.

. Hopmasibnag cucrema JuHeidHBIX ypaBHEHH ¢ nmepeMeHHbIME Kodddunuentamu. [Ipasuio gudde-
pennupoBanus gerepmunanTa. Gopmyna JInyBuiisg s HOpMaIbHOR CUCTEMBI.




BWJIET 7.
. Pemurn ypasuenne: x2cos? z(y — 2siny + 3)dy — (2 + cos® x)dz = 0.

T = z—y+1

. P it
[SANN D% MNY CI/ICTeMy ypaBHeHI/II/I { _ y _ 4ZE

. ITpu kakux a u b Bce perienust ypauenus Yy’ + ay’ + by = 0 orpanuyensl Ha BCell YUCI0BOIT IPAMOit
—00 < x < 400 ?

. YpaBHeHus B 1OJIHBbIX Juddepenipaiax.

. Teopema IllTypma u ee ciencTsue.

BMJIET 8.

. Pemmute ypasuenne 3y — (z +y)In(x +y+5) =5In(z +y+5) — 1, npu ycaosun y(0) = e — 5.

. Haitru et npu: A = (_41 ?)

. Jlanbl ABa pPa3IWIHBIX PENIeHUd Y1 U Yo JHHEHHOTO HEOTHOPOIHOTO YPaBHEHHUS MEPBOTO MOPSIKA.
BripasuTh uepe3 HuUX 00Iee peleHne 3TOro ypaBHEHHUs.

. Hopmasibnas HeogHOpOHAS CHCTEMa, TUHEHHBIX YpaBHEHHUH ¢ epeMeHHbIMU Ko durmentamu. Bui
pemrerns. MeTo/1 Bapualiuy MOCTOSHHBIX /I PeIeHnAsT JJUHERHOW CHCTEMBI.

. Jluneitnple ypaBHeHHS BTOPOTroO Mops/aka. [IpuBeienne K caMOCONpsazKeHHOMY BU/LY, K BULY 0€3 IepBoii
POU3BOTHON (€ MOMOIIBIO 3aMeHbl He3aBHCHMOIO [EPEMEHHOTO ¥ ¢ TIOMOIIIbIO 3aMeHbl HeM3BECTHON

dbyukUm).

BMNJIET 9.

. Pemurs ypasuenue: (2%y® + y)dx + (23y? + x)dy = 0.

1 -2 2
. Pemmute cucremy ypasuenuit © = Az: A= |1 4 =2, \M=-1 A=1 A3=2.
1 5 =3

. ITpu kakux a u b KaxKjpoe perenne ypasuenus y” + ay’ + by = 0 obpamtaercss B HyJib Ha OECKOHEYHOM
MHOZKECTBE TOYEK?

. JIuHeliHbIe HEOTHOPOIHBIE YPABHEHNUsI ¢ MOCTOsIHHbIMU KO3bdunmenramu. Bug pemenus. Oupenere-
HUEe KBA3UMHOIOUJIEHA. TeopemMa O BUJIe YACTHOTO PeIeHus .

. [lokazaresbHast pyHKIMs MaTpuibl. Psiji o1 MaTpuiibl.




BMNJIET 10.

. Pemmrn sazany Komm: y cos 2 = L cos L — 1, y(1) = —.

r x 4

. Pemuts ypasnenue: y"” — 3y” + 2y = 2 + €32,

. Haiiru obiee pernenue ypasuenust, uctoJibzys dbopmyiy Jinysunaa: (£24+1)7+(2—t2)i—(2+t)z = 0.

. Hopmasibaas uHeitHasT OMHOPOIHAS CUCTEMA ¢ TOCTOTHHBIME Ko purmentamu. OOuii corydaii.

. 3amada Kormum 71 pa3jmdIHbIX TUIOB YPaBHEHUN U IPUMePhl KPAEBBIX 3a1a4.

BMNJIET 11.

. Permmre 3agaay Komm: zy' + 2/zy =y, y(1) =0.

4 -3
o tA . —
. Haittu " mpu: A = (3 4 ) .

. ITpu kakux a u b Bce pemenust ypapuenus iy’ + ay’ + by = 0 crpemsarcst K HyJI0 Opu £ — +00 7

. HopmaJjibnast HeoHOpO/IHAS CUCTEMA, JIMHEHHBbIX YpaBHeHU T ¢ nepeMeHHbiMU KO3 durmenramu. Buji
pemienus. MeTos Bapuanuy MOCTOAHHBIX JIIS PEIleHus JTUHEHHOH CHCTEeMbI.

. Hougarusa xKoe0TI0TIerocst 1 HeKOIeOTIOTIerocs Ha HHTepBaJe perenns. Teopema o0 HEKOIeOTIOMeMcs
peleHuu.

BIJIET 12.

. Pemmure ypasuenne: (322 + 6xy?)dx 4 (62%y + 4y*)dy = 0.

7T2

. Pemurs ypasuenue: y’ + 12y = — ,
sin 7

. Ilpu xakux o u 8 ypasnenue y' = ax®+by” IpuBOIUTCA K 0IHOPOTHOMY € TIOMOIIBIO 3aMeHHI § = 27
(Bamuimure cOOTHOIIEHNE, CBsI3bIBAIOIIEE (v 1 [3.)

. Jluneitnbie ypaBHEHHSI Nn-I0O MOPsIAKA ¢ TepeMeHHBIMU Koy duinmentamu. CBejleHre K HOPMAJIbHOM
JINHEHHO# cucTeMe. DKBUBAJECHTHOCTD PEIICHUs] YPABHEHUS] U CUCTEMBbI.

. Teopema cpaBHeHUd U ee cJIe/ICTBHE.




BMNJIET 13.

. Pemurs 3anaay Komm: xy’ —y =23, y(1) = 0.

2 0 -1
. Pemute cucremy ypasuennit & = Ax: A= |1 -1 0 |, A23=0.
3 -1 -1

. Ipu kakux a u b ypasuenne y” + ay’ + by = 0 umeer xora 661 00O pernenue y(z) Z 0, crpemsiiieecs
K HYJIIO TIPU T — +00 7

. YpaBHeHus B IOJIHBbIX Juddepenimaiax.

. Teopema KHesepa.

BMNJIET 14.

. Pemnrs 3anauy Komm: 3 = Yy (1 +1In y), y(l) = —.
x x
. Pemuts ypasuenue: y” + y = 6 cos 2z + 3sin 2x.

. OHeHI/ITb CBEPXY U CHU3Y PAaCCTOdHNE MEXKAY ABYyMA COCeJHUMU HYJIAMUA JII000r0 HEHYJIEBOT'O peIlleHu A
CIENYIOINETo ypaBHeHHst Ha 3aganaoM otpeske:  (x? —51)y" — (z + 1)y =0, z € [2,7].

. Jluneituble ypaBHEeHHS N-I'0 TOPSJIKA ¢ IepeMeHHbiMEu Ko duimentamu. JIuneiinasg He3aBUCUMOCTb.
QynramenTaabHas cucremMa perienuii. Ké cyriecTBoBanue, BbIpayKeHUe PEIIeHUs C ITOMOIBIO (hyH-
JaMEHTAJbHOU CUCTEMBbl PEIICHUNA.

. DkcnonenTa MaTpuilbl. CBOCTBA M CIOCOOBI €€ HAXOXKICHUS.

BMJIET 15.

. Pemmurs 3amaay Komm: (x4 y)y' =1, y(—=1) =0
-2 1 2
. Pemute cucremy ypaBuenuit & = Ax: A= |-1 0 2|, M=-1, A3=1

. 3ammucarh 3HAYEHMs TapaMeTpoB a W b, 9To6bl y; = (cosx + sinx)e” u yo = (3cosx + 2sinz)e”
SBJISLIACH PellleHnsaMu JinHeitnoro ypashenus y” + ay’ + by = 0 (a = const, b = const).

. Hopmajibnast cucrema JimHeiHBIX ypaBHeHUii ¢ nepeMenubiMu Ko3pdunuentamu. [Ipocreiinme cBoii-
CTBa pelleHnil OTHOPOHON cucTeMbl. JImHelHAS 3aBUCUMOCTD CUCTEMBI pelTeHni.

. Teopema cyrmiecTBOBaHMS U €IMHCTBEHHOCTH PeIleHns 3a,/1a4u Kot /119 HOpMaJibHO cucTeMbl JTud-
dbepentmanbubx ypasaennii ([lokazaTeabcTBO € THHCTBEHHOCTH ).




BMNJIET 16.

. Pemurs 3anauy Komm: 22y’ = (v — )y, y(1) = 1.
. Pemurs ypasnenne: y" — 2y +y = e*x 2.
. HaiiT obmee pemenne ypapHenus, ucnoabsys dpopmyay Jluysumaa: (1 + t2)7 +tz — x = 0.

. Hopmasibnas jimnHeiinasg ogHOpOAHASA CHCTEMa C IMOCTOSHHBIME Kodddunuentamu. Ciaydaii mpocThixX
KOpHell XapaKTepuCcTUIecKOro YpaBHEHHSI.

. JlomanHubie Ditaepa.

BMJIET 17.

. Pemmnts 3a1auy Komm: 3 = tg? 2r+y)—2, vy ( ) %

)

5 )\1 = 0, )\2’3 =1.

. Pemmte cucremy ypaBuennit © = Ax: A= | 1

O =
_ o =

-1
. Ilpn Kaxux k m w ypasaenne 3" + k*y = sin wx uMeeT XoTd ObI OHO IIEPHOIHYECKOE PelIeHne 7

. Jluneitubie ypaBHeHUSA N-TO MOPgKa ¢ nepeMeHubiME Koddduiumentamu. /lerepmunant Bponckoro
Jutst Jimaeitnoro ypasuenus. @opwmyna JInysuiisa jiis JuHefiHOTO ypaBHEHUS.

. Teopema IlITypma u ee ciejcrsue.

BMNJIET 18.

. Pemuts ypasuenue: (1022 + 4y + 2y?)dz + (222 + 4zy + 11y*)dy = 0.
. Permmmte 3agaay Komm: y” — 2y = 2¢*, y(1) = —1, ¢/(1) = 0.

. OHeHHTb CBEPXY U CHU3Y PaCCTOAHUNE MEKJ/Y ABYyMAd COCCAHUMU HYJIAMU .TIIO6OFO HEHYJIEBOI'O pelleHuA
CJIETYOIIETo ypaBHeHUsT Ha 3a1aHHOM orpeske: (cosx + 10)y” + 10y = 0, x € [107, 207].

. Hopmanbuas cucrtema muHeliHBIX ypaBHEHUi ¢ mepeMeHHBIMU Kodddunuentamu. PyHmaMeHTATEHAS
cucrema perienuii. Eé cyniecrBoBanue, BbipazkKeHue perieHus ¢ noMolIbio hyHaMeHTaJ bHOol cucre-
MBI PeIIeHU.

. Teopema cymecTBOBAHUS U €IUHCTBEHHOCTH pelleHnd 3a1a9u Komm 11 HOpMAIbHON CHCTeMBI JIU-
HefiHbIX ypaBHeHuii (JlokazaresabCcTBO CyIIeCTBOBAHNUSA).




BMNJIET 19.

y y 1
P K ;’:—(1 1—), 1) = —.
emuTh saza1y Komnr: y = = + n y(1) 7
2 -1 -1
. Pemute cucremy ypasuenuii & = Az: A=|1 0 —=1], A\ =-1, =0, \3=1.
3 —1 =2

. Hokazare, ato apa pemenus: ypasuenus y” + p(z)y’ + q(x)y = 0 (¢ nenpepsiBabIME KO3bbuUTIIEHTA-
MHM), UMEIOIIME MAKCUMYM 1IDH OJJHOM U TOM K€ 3HAUE€HUU T, JUHEHHO 3aBUCHMBbI.

. CBOIiCTBO KBAa3UMHOTOUYJICHOB.

. DKCIIOHEHTa, TUATOHAJIHHON U YKOPIAHOBOW MaTPHUIIHI.

BMJIET 20.
vy
. Pemnrs 3anauy Komm: 3y = Pl y(—1) =1.
/! / 1
. Pemmute ypaBHenue: y° + vy = )
14 e

. Tlpn kaxux n ypasuenue y™ +py(2)y™ V4. . 4+ p,(2)y = 0 (c nenpepwBEBIME Ko3D UITEHTAMN)
MOYKeT UMeTh uacTHoe perenne y = (z — 2)%.

. Jluneitubie OHOPOJAHbIE YpaBHEHUS C MOCTOAHHBIMU Kodddunuentamu. Qopmysa cmemenns. [Tpes-
JoxKeHHe 0 cemeiicTe QyHKIWMHA wy(t), wi(t), ..., wr_1(t), wk(t) .

. HopmaJjibnasi cucrema JinHeiiHbIX ypaBHeHuii ¢ nepeMenubiMu Koddpdunuenramu. [Ipocreiiinue cBoii-
CTBa pelieHnit oHOPOHO cucTembl. JIuHelHas 3aBUCUMOCTD CUCTEMbBI PEITeHNi.

BIJIET 21.

. Pemuts 3amaay Komm: 3/ cosz — ysinz = 2, y(0) = 0.

T = -y

. Pemuthb CUucTeMy ypaBHEHHMH: { y = y— 4 + 1.

. 3Has TPM YACTHBIX pemeHus 1, = 2% 4 cos 2x, ys = €** +2cos? x, y3 = €** JIuHeHHOTO HeOTHOPO/I-
HOTO ypaBHEHHA BTOPOTO IIOPSAIKa, HAIIHICATH ero obmee pelnenne (0TBeT 0G0CHOBATD ).

. Teopema cytecTBOBaHNs U eUHCTBeHHOCTH (coydail momamHOMa) (dopmyanposka). Teopema cyrie-
CTBOBAHUS M €JMHCTBEHHOCTH JIJIsl YPaBHEHUsI N-ro nopsijika (caydail monuaoma) (bopMyanpoBKa).

. JluHeitHble OMHOPOIHBIE yDABHEHUS C MOCTOAHHBIME KO3 durmenTamu (caydaii mpocThix KOpHEit).
Teopema o Bujie perenus.




BUJIET 22.

. Pemmmrs 3agaqy Komm: y2de + (zy — 1)dy =0, y(e™) =e.

. Pemutb ypasuenue: vy’ — y = e cos x.

. HaiiTu o6miee pemenue ypapnenns, ncnoabsys dopmyay Jinysumwrsa: — (3t+3t2)7 —6(t+1)i+6x = 0.
. Hopmasibnasg nuHeliHas 0JHOPO/IHAs CHCTEMa C MOCTOAHHBIMU Kodddunuentamu. O01uit corydai.

. Tlokazarenbuas MyHKIMS MATPHUIBL. PsT OT MaTpuithl.

BMJIET 23.

. Pemmmtn 3amauy Komm: 22y’ = y?x — 2y, y(1) = 2.

= 3z + 2y + 4e®

. Pemuthb CUucTeMy ypaBHEHHMH: { = 4+ 2y

2 2

3
0 1 |, npukakom a € R det(e?) =17
4 —a

Q

. Hycts A =

e~ =

. DKCIOHEHTa KOMILIEKCHOTO YHCJIa, CBOMCTRA.

. Jluneitubie ypaBHEHHS N-I'0 MOPSAIKA C TepeMeHHbIME Ko duimentamu. MeTo Bapuaruu mocTosdH-
HBIX JIIs JTUHEHHOTO yPaBHEHUS.

BIJIET 24.

. Permmre 3amaay Komm: 3/ — ytgx = y(0) = 0.

cos3 x’

31
" tA A
. Haiitu e npu: A = (1 3) .

. OLeHUTD CBEPXY U CHU3Y PACCTOSHUE MKy ABYMS COCEIHAMH HYJISMHE JI000r0 HEHYJICBOrO PEIICHHS
CJICJLYTONIEro ypaBHeHUsT Ha 3aanHoM orpeske: (x — 10)y” +zy =0, z € [11,121].

. JIuHefinble OTHOPOJHBIE YPABHEHUsI ¢ MOCTOAHHBIME Kodddunuentamu. Oupejesenue onepaTopa
L(p), ero ceoiicrsa. JokazaTenncrso dopmyanst: L(p)er = L(X)eM.

. TeopeMa cymecTBoBaHUS U €IMHCTBEHHOCTH pellleHHs 3a/Ja4 Kolu Jj18 HOpMaJIbHOIl CHCTeMBl JId-
Hefinpx ypasuenuit ([loka3aTeqbCTBO €MHCTBEHHOCTH).




[IpuMepHbIi TTepeyeHb JOMAIHUX 3aJaHUI U3 [ @uunmos, A. ®. COOpHUK 3a/1a4 1Mo
nuddepennranbabiM ypaBHeHUsAM [Tekct] / A. @. OwmmnmoB. — WkeBck : PerynsapHas u
xaoTuueckas quHamuka, 2000. — 176 ¢.] O TEMaM U 3aHATUAM

Kon-

Ne Ne | HammenoBaHuMe niny KpaTkoe CONEPIKAHUE IMPAKTUYECKOTO 5o

3aHATUA[pa3aesa 3aHATHS, cemuHapa u Ne J[3
4acoB
TeopeMbl CyIIECTBOBAaHUS M E€AMHCTBEHHOCTH pPEIICHHUS

1-2 3  PBagau Komm. 3
Ne:221(B),222(6,1),223(T),225(a,B,1),228(a,B,1),232,234
YpaBHEHUsI HEpPa3pEIICHHbIE OTHOCUTEIBHO MPOU3BOIHOM.
OcoOnie  pemieHus. MeToa  BBeAeHUs — Hapamerpa.

2-3 4 3
Ypasuenus Jlarpanxa u Knepo.
Ne:249,251,257,259,263,272,279,284,290,296

4.5 5 YpaBHEHHUs, JOIYCKAKOUIME TOHMKEHHE TTOPSIAKA. 4

Ne:424,430,433,441,459,461463,467,470,504,505




KonTpoubHas pabora Ne 3

Bapuarm 1
. Hna samaqn Komm ¢ = ¢3/x, 2(0) = 1 yka3arb Kaxoii-
HuOyZb OTPE30K, HA KOTOPOM CYIIECTBYET PELICHHE C
JTAHHBIMU HAYAJIHHBIMA YCIOBUSIMH.

. IlocTpontn TOCJIeTOBATETHHBIE pubINIKe-
HUA Yo, Y1, Y2 K PEIIeHUI0 JaHHOH  3a/a4u:

Y =y*—z,y(0) =1

. Ilpy xakux mOpgaKax N  ypaBHEHUE y(”) =
fyy ", ..,y ) ¢ menpepbmno  nudde-
peHuupyeMoil pyHKimeil f MOXKeT uMeTb Cpeau CBOUX
permmennit e GYHKIMM: y; = 2T, Yo = 22 + 2.

. Buigennts ocobbre perenust (ecam OHM €CTh):
Y2 =2y — 1.

. Permurs 3amaay Kormm:
yy" +3y'y" =0, y(0) = -1, ¥/ (0) = —v2, y"(0) = 1.

KonTpoubHas pabora Ne 3
Bapuanm 4

. Hna samaun Komm & = t7/22, 2(0) = 1/7 yxazatnb

KaKOM-HUOYIb OTPE30K, HA KOTOPOM CYIIECTBYET pelle-
HUE C JaHHBIMU HAYAJIBHBIMU YCIOBUSAMU.

. IlocTponutsn TOCJIeJOBATETHHBIE IpUOINIKEe-

HUA y07 yl, ’yQ K peH_IeHI/HO /‘l&HHOﬁ 3&,&&‘11/15
y =y*+ 22, y(0) = 0.

- HpI/I KaKNX HaYaJbHBIX YCJIOBUAX CYIIECTBYET €IWH-

CTBEHHOE€ penieHne CuCTeMbl:

d d
Sy Vi1 = Ve

. BbimennTh 0cobble pertienns (€Cian OHU eCTh):

Y= ny/ _ 3y/3.

. Permurs 3amaay Komm:

W) —yy" = (y/2)*, y(1) = -1, y'(1) = 0.

KonaTposbHasi pabora Ne 3

Bapuarnm 2
. Jna samaun Komm @ = t3/22, 2(0) = 1/6 ykaszatb
KaKO-HUOYIb OTPE30K, Ha KOTOPOM CYIIIECTBYET pelrie-
HHe C JaHHbIMH HaYaJbHbIMH YCJIOBUAMMH.

. Iloctpoutn TOCTIeTOBATETHHBIE MIPUOTHKEHIS
Yo, Y1, Y2, 20, 21, 22 K DpPeEHICHUIO ,Jl&HHOfI 3a/1a9H:
/ I .2 — —

. Tlpn Kakux HAYAIBHBIX YCIOBUAX CYIIECTBYET €IWH-
crBenHoe pemenne ypasnenus: (r + 2)y” =y’ + /y.

. BbimenuTh 0cobble pertienns (€Cam OHU eCTh):
2y —3y? +x=y.

. Permmuts 3amaay Komm:
yy" +1=y"2 y(—r/2) = -1, y/(-7/2) = 0.

KonaTposusHasi pabora Ne 3
Bapuarnm 5

. Jns zamaan Komm 1 = t/2% x(0) = 1/3 ykaszarb

KaKOM-HUOYIb OTPE30K, HA KOTOPOM CYIIIECTBYET Perire-
HUE C JJAHHBIMHU HAa4aJIbHbIMU YC/IOBUAMU.

. Iloctpoutn TOCJIeTOBATETHHBIE MPUOTMKEHHU S

Yo, Y1, Y2,20, 21, 22 K DPeEHICHUIO ,JlaHHOfI 3a/1a49H:
y/ = yz/Z, 2 = y/25 y(O) = 17Z(0) =1

. Ipn kakwx mopsimkax n  ypasuennme y(™) =

f@y,y'y", .y D) ¢ menpepemro  mudde-
penrupyemoit pyHkIimeit f MOXKeT MMETb CPeau CBOUX
pemennit ape bynkuun: y; = v + 23, yo = 22/2 + 2.

. Boiaenurs ocobbie perienust (€ OHU €CTh):

2%y"? = xyy’ + 1.

. Pemnts 3agaay Kormu:

y? =3y —2y)y", y(0) =y (0) = —1.

Kourposubuas pabora Ne 3

Bapuarnm 3
. Hns zagaun Komm & = t8/2% x(0) = 1/8 yxazarh
KaKOW-HUOY/Ib OTPE30K, HA KOTOPOM CYIIIECTBYET perrie-
HUE C JAHHBIMEU HAYAJIbHBIME YCJIOBUSIMHU.

. IlocTpouTs OCJIe/I0OBATEIbHBIE pUOJIAIKE-

HUSA Yo, Y1, Y2 K PEIMIEHUIO JTAaHHOW  3aJa9u:
/.3 _

y =y’ +xy0) =1

. Opu kakux nopsakax n  ypasmenme y(") =
flx,y, 9,y ...,y V) ¢ wenpepsisro  audde-
peHIupyemoii pyHKImeit f MOXKeT MMeTh Cpeau CBOUX
pemenuit byukipn: y; = + 1, yo = & + cosx.

. BbimenuTh 0cobble pertienns (€Can OHU eCTh):
— /2 13
y=my” —2y".

. Pemmuts 3amaay Komm:
y?+2yy" =0, y(1) =1, 3y'(1) = L.

Kourpoubuas pabora Ne 3
Bapuarm 6

. Jnst zagaan Ko & = ° /22, 2(0) = 1 yka3aTh Kaxoii-

HUOYIb OTPE30K, HA KOTOPOM CYIIECTBYET DelieHue C
JTAHHBIMU HATAJLHBIMU YCIOBUSMU.

. IlocTpoursn TOCJIe0BATETHHBIE IpUOJIAIKE-

HUSL Yo, Y1, Y2 K pelleHuio JaHHOH  3ajauu:
y =y +322 -1, y(1) = 1.

. Ilpy kakux HAYAJIBHBIX YCJIOBHSAX CYIIECTBYET €/ UH-

CTBEHHOE pellleHue ypaBHEeHUsd:

vV (@ -y =y

. Boienurs ocobbie penienust (€ciiu OHU €CTh):

yy'? = 22y + 1.

. Pemnts 3agaay Kormu:

yy" +1=y"2 y(r) =1, y'(7) = 0.




[IpuMepHbIi TTepeyeHb JOMAIHUX 3aJaHUI U3 [ @uunmos, A. ®. COOpHUK 3a/1a4 1Mo
nuddepennranbabiM ypaBHeHUsAM [Tekct] / A. @. OwmmnmoB. — WkeBck : PerynsapHas u

xaoTuueckas quHamuka, 2000. — 176 ¢.] O TEMaM U 3aHATUAM

Ne: 1003,1007,1008,1010

Kon-
Ne Ne | HammenoBaHMe WM KpaTKOE COAECPKAHUE IPAKTHIECKOTO
3aHATUA[pa3aesa 3aHsTUS, cemuHapa u Ne J[3 5O
4acoB
7 7 OueHka TOYHOCTH MPUOIMKEHHOTO PELICHHUS. 1
No: 1058,1061,1062
[Ipon3BonHas pemeHus no mnapamerpy. IlpousBonnHas
7.8 g [peleHMA IO HAYAILHOMY  YCIOBHIO. Metoxn wmamnoro 3
rapamerpa.
Ne: 1065,1067,1069,1070,1074,1078
@da3oBble IOPTPETHI JIMHEHWHBIX cUCTEM. [lomoxeHus
9-10 9  |paBHOBecHUs HETMHEHHBIX CUCTEM. 4
N0:964-966,968,970,971,976,978,980,998,988,991
11 9 KoHcepBaTHBHBIE CUCTEMBI C OJHOM CTETIEHbIO CBOOO/IBI. 5




[IpuMepHbIi TTepeyeHb JOMAIHUX 3aJaHUI U3 [ @uunmos, A. ®. COOpHUK 3a/1a4 1Mo
nuddepennranbabiM ypaBHeHUsAM [Tekct] / A. @. OwmmnmoB. — WkeBck : PerynsapHas u
xaoTuueckas quHamuka, 2000. — 176 ¢.] O TEMaM U 3aHATUAM

Koxn-
Ne Ne | HammeHoBaHue Wi KPATKOE COIEPIKAHUE MPAKTUYECKOTO 5o
3aHATUA[pa3aesa 3aHATHS, cemuHapa u Ne J[3
4acoB
[lepBbIe HHTETPATIBI.
12 10 Ne:1148,1150,1155,1160,1162 2
YcrouuBocts 1o JIAmyHOBY, OIpPEICIICHHUE.
MccmenoBanue  Ha  YCTOMYMBOCTH 0 IIEPBOMY
13-14 11  |jopubmmxenuto. @ynkuus JlsmyHosa. 4
No:
881(B),891,893,895,897,904,907,909,914,922,923,925,927
15 12 YpaBHEHUS B YaCTHBIX IIPOU3BOIHBIX IIEPBOTO MOPSAIAKA. 5

Ne:1170,1172,1178,1190,1194,1214




Tect 4 cemecTp

HpaBI/IJII)HLIC OTBCTHI:

Ne gonpoca 112 |3 |4 |5 |6 |7 |8 |9 |10

HpaBuabubiid |3 |4 |3 |1 |3 |2 |3 |1 |64]-1
OTBeET

JuncuuninvHa: JAudPepenunaibHbie ypaBHEHUS
Bpewms Boinonnenus tecta: 30 MUHYT

KomuuectBo 3amannii: 10
CrynenT(ka) (Pammmmst, Mms)

(rpymma Ne)

3AJAHMUE N 1 (évib6epume ooun éapuanm omeema)
Ykaotcume nedocmarouwgyro uacmeo onpeoenenusn

T
[TocTosiHHOE penieHne X = E 3agaun Komm

%:cosx, X(1) _Z
dt 2

yCTOiunBO 1o JIAmyHoBy, eciu ... : uto aus VX(1) rakoro, uro [X(1) —% <0, s
Vt >1 VX(t) — pemenue 3anaun takoe, aro X(t) —% <Eg.

BAPUAHTBI OTBETOB:

1) de>0u 35(e) >0 3) Ve>0u3o(e)>0

2) de>0u Vo(e)>0 4) Ve>0uvo(e)>0

3AJAHMUE N 2 (svibepume ooun eapuanm omeema)

13 Teopembl 00 yCTONYHUBOCTH 110 TIEPBOMY MPHUOIMKEHHUIO CIETyeT
aACCUMIITOTHYECKAsl yCTOMYHMBOCTH 1O JIAIMyHOBY HyneBoro pemenus 3aaadan Komm
JUISL CHCTEMBI ...

BAPUAHTBI OTBETOB:



. 2 . 2

1) . 3) 9 .
. 2 . 2

3AJAHMUME N 3 (évib6epume ooun eapuanm omeema)

KauecTBeHHOE noBeicHNE TpaeKTOpHid Ha (Ha30BOI MIOCKOCTH ((ha30BBIN MOPTPET)
JUISl CUCTEMbI YPaBHEHU

UMEET BUJI ...
(cTpenkamMu 0003HAYEHO HAMpaBJICHUE JBUKEHUS BIOJIb (ha30BBIX TPACKTOPHIA C
poctom 1)

BAPUAHTbBI OTBETOB:

&

A

2) 4)

3AIAHMUE N 4 (svibepume ooun éapuanm omeema)
2



[TosioxkeHnue paBHOBecHs MOKost X; = X, = 0 cucremsl ypaBHeHuit

ABJISACTCH ...

BAPUAHTBI OTBETOB:

1) HEyCTOMYHBBIM Y3JIOM 3) yCTOMUYUBBIM (POKYCOM
2) UEHTPOM 4) yCTOMYHUBBIM Y3JIOM

3AAAHMUME N 5 (gvib6epume ooun eapuanm omeema)

XapakTepucTUKaMH ypaBHEHUS

oz oz
—+Xx—=0
ox oy
SIBIISIETCSI CEMENCTBO KpUBLIX ...., TOC C — IIPOU3BOJIbHAA ITIOCTOAHHA.
BAPUAHTbBI OTBETOB:
2 2
X
1)x+y—:C 3y y——=C
2 2
2 2
X
2)y+—=C nx-L=c
2 2

3AJIAHHUE N 6 (svt6epume ooun eéapuanm omeema)

Cucrema Uil XapaKTEPUCTUK KBa3UIMHENHOIO YPaBHEHHUS

e’ —+ef —=e
OX oy

HUMCCT BUIO ...

BAPHAHTBI OTBETOB:

1) e’dx =e*dy = e*"*dz 3) e’dx =e*dy = —e*"?dz
dx dy dz dx dy  dz

Ve T e e K




3AJAHMUME N 7 (évibepume ooun eéapuanm omeema)

OOb11ee pelieHre ypaBHEHUS
(x+2y) % -y E =0
OX oy

MoskeT ObITh 3anuicano B Buae Z = f (U), rue f(U) — npoussBonbhas

muddepenurpyemMas GyHKIUS, a apryMeHT U paBeH ...

BAPHAHTBI OTBETOB:

2 2
1) Xy —y 3) Xy +Yy
2) Xy + x° 4) xy — x°

3AJJAHHUE N 8 (svi0epume ooun éapuanm omeema)

OO11ee penieHne ypaBHEHHUS

y 0z N 0z Xy
oX oy
MOJKET OBITh MPECTABIEHO B HEBHOM (opMe B BUIE ..., THAe F — mpousBoibHas

muddepennupyemMast QyHKITUS.

BAPUAHTBI OTBETOB:
) F(x®-y% x-y+2)=0 3) F(x+y?,x—y+2)=0
) F(x*,x—y+2)=0 ) F(C+y3x—y+2)=0

3AJJAHMUME N 9 (sseoume omeem)

®dyuxuus Z(X, Y), apasomascs pemenreM 3aaaun Komu

y@+x@:0,

oX oy



Z‘y:—ZX - y2

npunuMmaer B Touke (—1,7) 3nayenwue ...

BAPUAHTDBI OTBETOB:

3AAAHME N 10 (¢6eoume omeem)

®dyunkuus Z(X, Y), apnsmomiasncs pemenieM 3aaaun Komm

1a 11
x2ox yoy 2%
Z‘X:3y=2y,

npunumaet B touke (—1,1) 3nauenue ...

BAPUAHTDBI OTBETOB:




Kourpoupnas pabora Ne 4
Bapuarm 1

. Hna zamaam @ = evlna + 2t, z(0)=1-— °_ waiitn

V2
Ox(t,e)

MTPOM3BOITHYIO
Oe

e=0

. Permurs 3amaay Komm:

1

0z 0z
\/5% JF\/@a*y =5 2le=1 ==y

. UccnenoBarb B 3aBHCHMOCTH OT [APAMETPA ¢ yCTOWIH-
BOCTbH TooxkeHus pasHoBecust (0, 0) cucrembr:

T = x4y
y = 4y —ax.

. na cucrembl u3 3aJaHusg 3. MpU @ = 2 HAYEPTUTH
¢$a30BbIE TPACKTOPUH.

. HaiiTu BCe mos0y)KeHNs paBHOBECH S, MCCIETOBATD UX HA
YCTOMYMBOCTh, HAWTH NEPBbI UHTErpajl KOHCEePBATUB-
HOH CHUCTEMBI:

i = 4a® — 2z.

. UccnenoBars ycToiamBOCTS HYJIEBOIO PEIIEHUs yPaB-
HEeHUsd:

yIV+2y///+4y//+3y/+2y:0

Kourpoubaas pabora Ne 4
Bapuarm 3

. Hna sagaun @ = ¢ + 22%¢, 2(0) = 1 + € naiitu npo-

0x(t, e)
Oe

W3BOJIHYIO .
e=0

. Pemnts 3agaay Kormu:

xaz L+ 0z 0 |
— +z— = 2|pm1 = —v.
3x ay ) 1 Yy

. UccnenoBaTh B 3aBUCUMOCTH OT TTAPAMETPA ¢ YCTOHUIH-

BOCTB HosozkeHus pasHosecust (0, 0) cucTeMbl:

T = 2x—y
y = 3x+ay.

. Hns cucremsl u3 3aganus 3. npu @ = —9/2 HaAUepTUTH

Gda30BbIe TPACKTOPWH.

. Haittu Bce mosmoxkenust PaBHOBECHA, NCCJIEIOBATH UX Ha

YCTORYMBOCTB, HAUTHY NEPBBI MHTErPaJl KOHCEPBATUB-
HO# CHCTEMBI:
Z=—1—sinz.

. UccmenoBars ycTOWYMBOCTS HYJIEBOIO PEIIEHUsT yPaB-

HEHUA:

yIV+2y”’+6y”+5y’+6y=O

KourpoupHas pabora Ne 4
Bapuarm 2

. s 3apaun © = 5\3/1111' +avt, x(0) =1-— {/ =
. Ox(t,e)

HaWTH TPOU3BOJHYI0O ———— .
Os  |._g
. Permurs 3amaay Kormm:

u 0 U 1
T tyg tigo = Ulp=o = §(y—|—z)

. UccnenoBarh B 3aBHCHMOCTH OT MAPAMETPa ¢ YCTOWIH-
BOCTb ToJIOxKeHus paBHoBecust (0, 0) cucrembr:

T = 3xr—2y
y = 4dx+ay.

. g cucrembr u3 3amanusg 3. mpu ¢ = —1 HAYEPTUTH
Gda30BbIe TPACKTOPWH.

. HaiiTu BCe moIoyKeHnsT paBHOBECHS, UCCTETOBATH X HA
YCTOMYUBOCTh, HAWTH MEPBbI UHTErPpa KOHCEPBATUB-
HOH CHUCTEMBI:

¥=—e"+1.

. UccmenoBars ycTOMYMBOCTS HYJIEBOIO PEIEHUsT YPaB-
HEHUA:

yIV+2y///+3y//+7y/+2y:0

Kourpoubpnas pabora Ne 4
Bapuarm 4

€
. st sagaan @ = — + 22%t,  2(0) = 1 — ¢ najitu npo-
T

0x(t,e)
Oe

M3BOIHYIO .
e=0

. Pemnts 3agaay Kormu:

xT Tz =Yz, Zlg=1= .

. UccnenoBaTh B 3aBUCUMOCTH OT TTAPAMETPA @ YCTOHYIH-

BOCTH TIoJIOxKeHnst paBHOBecust (0, 0) cucrembr:

T = —x+4ay
y = —x+y.

. g cucrembl U3 3ajaHusg 3. MpW @ = H HAYEPTUTH

Gda30BbIE TPACKTOPWH.

. HaiiTu Bce mosmoxkenust PaBHOBECHA, UCCJIEAOBATH UX Ha

YCTORYMBOCTB, HAUTY NEPBBIM MHTErPAJl KOHCEPBATUB-
HOH CHCTEMBI:
I=—e"+4e".

. UccnenoBaTh yCTOWYINBOCTH HYJIEBOTO PEITIEHUS YPaB-

HEHUud:
yIV + 2y/// +y// + 2:1/ +y =0




BNJIET 1.

. Jna zagaun Komu & = xt® z(0) = 1 nocrpouts moceposarenbubie npubmukenns xo(t), i (t),

. Jlna ypaBHenust © = tgr HalTH MOJOXKEHUSA PABHOBECUS U UCCJAEIO0BATD UX HA YCTONYUBOCTD.

Haitru npounsBojuyio or perienus JaHHOTo jauddepeHnuaibHOro ypaBHeHus 110 mapamMerpy ji Ipu
p=0y =y—a+pre?, y(l) =2 — p.

YpaBHeHus, Hepa3peleHHble OTHOCUTEIbHO TPOU3BOAHON. TeopeMa cynecTBOBAHUS W € TMHCTBEHHO-
CTH, CJIe/ICTBHE.

Banada Komn 11g KBa3HIMHEHHOTO ypaBHEHU, TEOPEMa, O CYIIECTBOBAHUHU € IUHCTBEHHOI'O PEIleHUs
sajaun Komm (dopmysmpoBka), reoMeTpudecKuil CMbIC/I YCJIOBUST TEOPEMBI.

BMJIET 2.

. [lnga ypaBHeHUd T = z'/3t3 naiitu nepebiit uarerpas V (¢, x) = const.

T = dr+ 3y

— —y-3z HApUCOBATh (DA30BBIl TOPTPET M UCCAEIOBATHL Ha

. Jlna cucrembl ypaBHEHUIT {

YCTOIYIHBOCTD HYJIEBOE PCIICHIE.
Haiiru upoussojnyio or pemenus 3agauu y' = 2zy + siny, y(1) = yo 1no yo upu yo = 0.
Henponomxkaemple pemenus. IIpempiokenne o CylmecTBOBAHAN HEIPOIOJZKAEMOTO PEIIeHHS.

. JluckpuMuHaHTHAA KpUBas, 0coboe pernenue auddepeHnuaabHOro ypaBHeH s, HEPA3PEIIeHHOro OT-
HOCUTEJIbHO ITPOU3BOIHONA.

BIMJIET 3.

. Jna zagaaun Komn zz = 3, x(0) = 1 ykazarh Kakoii-uuby/ib OTPE30K, Ha KOTOPOM CYyLIECTBYeT
pemeHue ¢ JaHHbIMH HaYaJIbHBIMU YCJIOBUAMM.

HapucoBaTh ba30BBIil TOPTPET U UCCACTOBATH HA YCTOHIHBOCTD TTOI0KEHNS PABHOBECHS CHCTEMBI
F = —2x + 423,

= 2x+vy

. 4y + 3z IIOCTPOUTDH JIBa HE3aBUCHUMDBIX IIE€PBLIX HHTEr'paJia.

. [ng cucteMbl ypaBHEHHH {

Teopema 0 HEMpPepHIBHON 3aBHCUMOCTH PEITIEHHS OT MPaBoil dacTu ypapHenusi. CjegcTBue 0 HEIpe-
PBIBHOM 3aBHCHUMOCTHU PEIICHUA OT HAYaJIbHBIX YCJIOBUIl.

Meroanl pelienusi ypaBHEHUil, HEPA3PEIIEHHBIX OTHOCHUTEILHO MTPOU3BOIHOIN: pa3perieHne OTHOCH-
TeJILHO ITPOU3BOIHON, METO, BBEJICHUS mapamMeTpa. ¥ paBHenus Kiepo.




BNJIET 4.

. Jna zagaun Ko & = xt3, 2(0) = 1 nocrpouts Tpu 1oc/aeioBaTe bHbX npubnzkenust To(t), 1 (t),

= 2y-—3z
. Jns cucremsr ypapHenuit B yy 5, HMApHCOBATH ba30BbI TOPTPET M HCCTETOBATE HA YCTOT-
YUBOCTH HYJIEBOE DellleHHe.
Permurs ypasuenne y'> — (x + y 4+ y/x)y + y + y?/r = 0 U BBLACIATH WHTErpAIbHbIE KPHBHIE
)

npoxogsinue yepe3 Touky Mi(1,0) win gepes rouky Ms(0,0).
. JuddepennupyeMocTh penienns Mo HaYaJIbHBIM 3HAYEHUSIM, CHCTEMa YPaBHEHUN B BapHUAIUIX.

YpaBHeHnusd, JI0IyCKaloIle OHUKeHue 1ops/ika. I[[pomMekyrounble MHTErpaJibl.

BMJIET 5.

Pemmte ypasuenne: yy” 4+ 1 = /2.
HapucosaTh (pa3oBLIi TOPTPET CHCTEMBI & = —3x2 + 4.

B szaBucumoctu or mapamerpa € € R mcciaezoBaTh Ha yCTOMYHUBOCTH HyJIeBOe DellleHHE CHCTEMBI
[T = —y—ex+a°
ypaBHeHHii 3
= y +x
Henponomxaemsie pemennsd. [Ipeniozkenne o CyIecTBOBAHAN HENPOIO/IZKAEMOTO PeITeHNs.

Dazoseie npoctpancTBa. Pazopsle TpaekTopuu. Kpurtepnii moiokenns paBHoBecus. CBA3b reoMeT-
PUYECKON U KUHEMATUYCCKON nnrepuperanuil pemennii HopMaJbHON CUCTEMBbI.

BMJIET 6.

Pemuts ypasuenne: 12y = zyy’ + 1.

Hapucoparh (pazoBblii mopTper u UCCIe10BaTh Ha YCTONYUBOCTH TOJOXKEHHUSI PABHOBECHSI CUCTEMBbI
. 2
T = 3x° — 6x.

. Jnst ypasnenus @ = x'/°t® wajiru nepssiit unrerpan V (¢, z) = const.

UcenenoBanue ycToiiauBocTH ¢ moMotibio dpyrKNnii JIsamyrosa. [IponsBognas GpyHKINM B CHIIY CH-
crembl ypasueuuit. Teopema JIsanynosa 00 ycroituuoctu. [Ipumep.

YpaBHeHHs, JOIYCKAIOIIHe MOHUXKEHHEe MOPSIIKA. ¥ paBHEHHS, HECOAepKAIue IBHO UCKOMON (PYHK-
1MW WU HE3aBUCUMOTO MepeMeHHOTO.




BMJIET 7.

Permuth ypasuenue: (y')? — yy” = (y/:c)Q.

. st ypaBuenust & = In(1 + x) HaliTu nos10kKeHHe PABHOBECHS U MCCJIEI0BATH €r0 HA YCTORYHBOCTD.

. Hna ypasuenus & = pvInz + xt, 2(0) = 1 — — naiitu

V2 o |,—g

Hpe,ZLJIO}KeHI/Ie O BbBIXOA€ HEIIPOJOJZKaeMOTI'O PEIICHUA 3a I'PaHUIy OPaHUYCHHOT'O 3aMKHYTOI'O MHO-
2KeCTBa, CJIeJCTBUE IJId ABTOHOMHOII CHCTEMHI.

[TonsgTre aBTOHOMHO# CHCTEMbl W HOPMAaJbLHOW aABTOHOMHOI cUCTeMbl. KuHeMaTu4deckas WHTEpIIpe-
Talus PEeIeHns aBTOHOMHOM cucTtembl. COBIaIeHNE IBYX TPAEKTOPWIi.

BIJIET 8.

. Jna zagaan Komu & = 22 /t, (1) = 1 DoCTpOUTH TPH HOCIEI0BATEILHBIX TpUOIHzKenus xo(t), xq(t),

" = z-
. s cuctembl ypaBHEHU TTOCTPOUTH JTBA HE3aBUCUMBIX TTePBBIX HHTErpasa: { Z
= y—4x.
[Ipm Kakux a ocobag ToUKa cucTeMbl & = a(T + y), ¥ = a*y ABIACTCA CeaIoM?

Teopema 0 HenpepbIBHON 3aBUCUMOCTHU PENICHUs OT ITapamMeTpa.

YpaBHeHud, AOMYCKAIONMIKNE MOHUZKeHue nopsaaKa. [lonnzkenune nopsjka B OJHOPOIHBIX YPaBHEHUIX.
[IpuBeienne K MOJTHONW MTPOU3BOIHOIN.

BIMJIET 9.

Penmts ypasuenne: (y')% + 2yy” = 0.
. Jyist ypaBHeHHs & = cOS X HANTH NOJIOXKEHHe PABHOBECHS M MCCJIEI0BATH €r0 Ha YCTOWIMBOCTD.

[Ipu kakux a, b, ¢, d As KayKJI0TO PelieHus CUCTeMbl T = ax + by, ¥ = cxr + dy HoadpHbIi yroJ
rouxn (z(t),y(t)) Bo3pacTaer npu ysesndenun t?

Teopema o muddepennmpyemMocTn o napaMeTrpy BBICOKHX HOPSIKOB, CJIEJICTBHE O PA3JIOKEHHH pe-
MMeHNS 1O CTeNeHsIM MaJoTo mapamMeTpa.

. JluckpuMuHaHTHAs KpUuBas, 0coboe pemienue juddepeHnuaabHOro ypaBHeHs, Hepa3peleHHoro or-
HOCHTEJIBHO IIPOU3BOIHOMN.




BMNJIET 10.

[TocTponTh TOC/IEI0BATEIBHBIE TIPUOIUKERUS Yo, Y1, Y2 , 20, 21, 22 K PEINEHHIO JAHHON CHCTEMBI C
JTAaHHBIME HAYaJbHBIME yeaosusamu: ' = z, 2/ = 32, y(0) = 1, 2(0) = 2.

Hapucosath (a3oBbIii mopTpeT cucteMsl & = 322 — 2.

Haittu npounsBojuyio or perienus JaHHOTO jauddepeHuaibHoro ypaBHeHus 110 mapamMerpy ji 1pu
w=0:y = y+u$e’y (x >0), y(1) =1+ 2pu.
x

Teopema JIssnmyHnoBa 06 acHMITOTHYECKOH YCTOWYINBOCTH.

[IepBoie maTerpaanl. Kpurepuit mepsoro waTerpaia. PyHKIuOHATbHAST HE3aBUCUMOCTH MEPBHIX WH-
TerpaJjoB B 00J1aCTH, €€ CBA3b C JUHEHHO He3aBUCHUMOCTHIO.

BMNJIET 11.

[Ipu Kaknx HAYAIBHBIX YCJIOBUAX CYIIECTBYET eIMHCTBEHHOE pelllenne ypapuenns: (+2)y" = y'+,/y.

. . rT=x—4y+1
Haiitu noso:kenne paBHOBECHSI CHCTEMBI U HCCJIEIOBATH €r0 Ha YCTONIHBOCTD: J=14 yy 4
HaiiTn pasnoxkeHne permeHns Mo CTEMeHAM j 10 (° BKIIOYHTEIBHO: ¥ = Hux + %0 (x >21), y(1) =

Y

1—pu.
Teopema 0 CyIIeCTBOBAHAN N HE3ABUCUMBIX MEPBBIX WHTETPAJIOB.

Pa3zoBas MJIOCKOCTH JUHEHHON OJHOPOJHON CHCTEMBI C MOCTOAHHBIMU KO3 duimenramu. Boipox-
JEHHBIA ciry4dai.

BIJIET 12.

Pemmute: 2y — 3y? +x = v.

0x(t,e)
Oe

. ,HJIH YpaBHEHU A Tr=c + 21’2t7 z(0) =1 + ¢ HalTU .
e=0

Nmerorcs u y ypaBHeHnd & = 42 — 40 HeorpaHWYeHHBIE PeTeHus’

Teopema 0 mOJIyYeHUHU peNIeHHsT ¢ IIOMOIIBIO MEePBBIX HHTErpaJioB. Teopema O BBIpazKeHUU JIOOOTO0
IEPBOro WHTEI'PaJia 4epe3 CUCTEMY 71 HE3aBUCUMBIX MEPBBIX WHTEIPAJIOB.

YeToamBOCTh pellieHnsd 1O JIAMyHOBY, acCHMITOTHYECKas YCTONYUBOCTH MO JIAMyHOBY, CBA3b 9THX
nougaTuii. [lepexon oT nccaemoBannsa yCTORIUBOCTH TPOU3BOTHLHOTO PETIEHU K UCCJIeIOBAHUIO YCTOM-
YUBOCTH HYJEBOTO PEIeHus.




BNJIET 13.

Permuth ypasuenue: (y')? + 2yy” = 0.

Ox(t, )
O

. Jlotst sagamm & = b+ 5224, z(0) = 1 — 4y naiitn
T
n=0

[Ipu KaKUX COOTHOIIIEHUSAX MeXK Iy Kodddunuentamu a, b, ¢, d ocobasg TOYKa CUCTEMbI

T = ax + by, y = cx + dy asagercs 1)cemiom; 2)y3maom?

[lepBble nHTEIPaJibl ABTOHOMHBIX CUCTEM, T€OPeMa O CYLIECTBOBAHUU N — 1 HE3ABUCUMOI'O 1IEPBOI'O
WHTEerpaJja, He coaepzKarero t.

@azoBble npocTpancTBa. PazoBble TpaekTopuu. Kpurepuii nooxKennsd paBHopecusi. CBa3b reomMer-
PAYECKON W KMHEMATHYCCKON MHTEPHpETAIIAN PEeITeHuii HOPMAaJIbHOW CUCTEMBI.

BUJIET 14.
Permuts: vz = 2y — 1.
. lng ypaBHeHus & = sinx + o HalTH HOJOYKEHUE PABHOBECUS U HCCAEJI0BATH €ro HA YCTOHIHBOCTD.

= —r+4y

. s cucrembl ypaBHeHuit

IMOCTPOUTDH JABa HE3aBUCUMBIX MEPBLIX MHTErpaJia.

[Tosoxkenns paBHOBeCHS W 3aMKHYTHIe KpUBBIe. 1'pr BUIa TpaeKTOPUl aBTOHOMHON CHCTEMBI.

YpaBHeHNS ¢ YaCTHBIMYU TPOU3BOIHBIME TIEPBOTO MOPSIKA. J[MHETHOe 0IHOPO/IHOE YPaBHEHUE, Teope-
Ma O CBSI3W PENIeHHsI C HePBbIM HHTErPaJIOM HOPpMaIbHOIT cucTeMbl JuddepeHnaabHbIX ypaBHEHHIA.
Teopema 06 061eM pelieHHH JHHeHHOro ypasHeHust (HopMyIupoBKn).

BIMJIET 15.

HpI/I KaKHX Ha4aJIbHBIX yCJIOBI/IHX CyH_[eCTByeT CINHCTBEHHOE peH_[eHI/Ie CHUCTEMBI:
. 3 4 . 3
t=y 4+ Vt—1,yj= Vr.

ox(t,e)

: 5
. st sapaun & = evVInz + xt, x(0) = 1 — — HaiiTu 1POU3BOAHYIO 5
5

V2
BrIsicHUTH, DU KaKHX 3HAYEHUSX TTapamMeTpa a HyJeBOe DellleHhe sIBISeTCs a) acHMITOTHYECKN

=Y
= —ay— 2% —ad’x.

e=0

VCTOWIUBBIM; ) HEYCTOWIHBBIM:

YpaBHeHusi, Hepa3pelieHHble OTHOCUTEIbHO IIPOU3Bo/iHOMH. Teopema cylecTBOBaHUs U € IMHCTBEHHO-
CTH, CJIEJICTBHE.

KpazununeiiHOe ypaBHeHHe, IOHATHE XapaKTepUCTHKH ypaBHeHHs. TeopeMa O peIIeHHH KBa3WJId-
HeifHOro ypasHenus (pOpMyTHPOBKA).




BNJIET 16.

. Jna zanauu Komm 2% = 8, 82(0) = 1 ykasarb kakoii-Huby/ib OTPE30K, Ha KOTOPOM CyLIECTBYeT
pemeHue ¢ JaHHbIMU HaYaJIbHBIMU YCJIOBUAMM.

= Tx+2y+3

Hapucosarb (ha30Bblil IOPTPET CUCTEMBI: { — 3wy 1

Cucrema @ = Az, rae r € R3, A — nocroannas neiicTBATEIbHAS MATPHIIA, HMEET YACTHOE DEICHHe, Y
KOTODPOI'0 M3BECTHA TOJBKO [IepBast KoopjuHata: £1 = e~ '(14cost). Yerolauso /i HyJieBoe penienne’?
(oTBeT OGOCHOBATD).

[Ipentoxkenne o BBIXO/Ie HEMPOIOIKAEMOTO PENleHus 3a TPAHUILY OTPAHUIEHHOTO 3aMKHYTOTO MHO-
JKEeCTBa, CJEJCTBHE JIJId aBTOHOMHOU CUCTEMBbI.

Teopema 0 HOJIYYEHUH pENIeHus U3 MepBOro MHTerpaJa. TeopeMa 00 00ImIeM pelleHun KBa3UIMHe -
HOTO ypaBHeHust (bOPMYIUPOBKH).

BNJIET 17.

[pu xakux n ypasuenne y™ = f(z,y, 9,9, ..., y™ V) ¢ nenpepsisio auddepenmupyenmoii ynx-
nueil f MOKeT uMeTh cpejiu CBOMX pelenuil ase dbyuxuuu: y; = x + 23, yo = 1%/2 + .

apucoBaTb (pa3oBblil HOPTPET CUCTEMbL: T = —e .
H |

BLISCHUTD, TIPA KAKHX 3HAYCHAAX MAapaMeTpa a HYJIeBOEe DelleHue sBIAeTCS a) ACHMITOTHICCKH
& = ar+y+ (a+1)a?

CTOWYUBBIM; O) HEYCTONIUBBIM: .
y ; 0) mey { 7 = ay+u.
Teopema o nuddepeHnupyeMocTu pernieHus 1o napamerpy, CUCTeMa ypaBHEHUN B BapHAIUsX.

Bagaua Ko 1714 KBa3UJINHEHHOTO YpaBHEHUs, TEOPEMa O CYIIEeCTBOBAHNN € IUHCTBEHHOTO DEIICHUS
sajaun Komm (hopmMysnpoBKa), reOMeTpuYecKuii CMBICII YCJIOBHS TEOPEMBI, IPUMED.

BNJIET 18.

[Ipu KakuX HAYAJIBHBIX YCJIOBUAX CYIIECTBYET €JIMHCTBEHHOE PellleHre YDABHEHUS:

y/// 3 y’(x . y//) — .
Ox(t
. ,HHH 3a1a9n T = H + 21‘2t’ x(O) =1 — W HaliTh M
T 8# =0

a) Ilpn kakux a € R cymecrByior orpanndeHnbie npu —o0 < t < 0O PEHIeHHs] CHCTEMbl & =
2y —4x + 1, §y = 2x — y + a. Haiitu 11 pemenus. 6) Veroitaussl ju oHu?

TeopeMa O CyIeCTBOBaHUU 7 HE3aBUCHUMbIX HIEPBLIX MHTEI'PDAJIOB.

[TonsiTMe aBTOHOMHOM cHCTEMBI U HOPMAaJIbHOW aBTOHOMHON cucTeMbl. KnmHemaTmdeckass HHTepITpe-
TAIMs PEeIeHns aBTOHOMHOI cucrembl. COBIaIeHNE IBYX TPAEKTOPMHIi.




BNJIET 19.

. Jna 3agaun Komu 2?3 = t°, 2(0) = 1 yka3zaTh Kakoii-HUOY/b OTPe30K, Ha KOTOPOM CYILIECTBYeT
peleHue ¢ JTaHHBIME HAYAJIbHBIMH YCJIOBUSIMH.

= x—2y—1
. g cucTeMbl MOCTPOUTH JIBA HE3ABUCUMBIX TEPBBIX MHTETpAJIa: Y
= r+4y+2.
= ar+asiny
[Ipn KakKuX 3HAUYEHUSX HMapaMeTpa a HyJeBOe pellleHne CHCTeMbI 3 9 ABJIAETCS
= ax’ —a‘y

a) ACHMIITOTHYECKH YCTONUUBBIM; 0) HEYCTOHIUBHIM?

dazoBasd MIOCKOCTH JUHENHOW OJHOPOTHON CHCTEMBI ¢ TOCTOSHHBIMU KoyddunuenTamu. HeBbpoxk-
JEHHBIA cirydai.

YpaBHeHUd, JOIMyCKAIOIIe TOHNKeHNe MopsaKa. [Ipome:KyTodHbIe HHTErPaJIbI.

BIJIET 20.

Peurs ypasuenne: 2y (y" + 2) = xy”.

HaiiTu Bce 1OJ0KEeHns PABHOBECUS, HAPUCOBATH (A30BBIH MOPTPET CUCTEMBL: I = — COS T.
Haiitu npousso/nyto o pemtenust 3ajgauu y' = y>sinz + ycosx, y(0) = yo 1o yo npu yo = 0.

UcciieoBanue ycroituuBoctu ¢ moMornipio gpynxmnuit JIsgmnynosa. [IpousBoanasa pyHkiyu B cuiy cu-
crembl ypaBuenwuii. Teopema JIsnynoBa 00 ycToiianBoCTH.

Merospl pellienusi ypaBHeHUil, HEPA3PEIUIEHHbBIX OTHOCUTEIbHO HIPOU3BOJHON: pa3penieHue OTHOCH-
TEJIbHO IIPOU3BO/IHON, METO, BBeIeHUS rapamerpa. ¥ pasuenus Kiepo.

BUJIET 21.

[TocTpouThb mocjieoBaTeIbHble IPUOIMKEHES Yo, Y1, Y2 K PEIICHHIO JAHHOIO YPABHEHHS C JAHHBIMU
HadaabHbIME yeaopuamu: y' = y? + 322 — 1, y(1) = 1.

Hapucosars (azosrlit moprper cucremor: & = —3% + 1.

Ha nsockocTu mapamerpoB a, b ykazaTh Takyio 006J1acTh, 4To npu JiobbX (a,b) u3 3toil obaactu
T=ar—y

. nMeeT GeCKOHETHO MHOTO HyJTelt
y=x+ by

BTOpast KOMIIOHEeHTa Y(t) JTF0OOr0 pereHnst CHCTeMbI

opu t = 0.
Teopema JIsanynoa 06 acuMnToTudeckoit ycroitunsoctu. [Ipumep.

YpaBHeHNd, TOMYCKAOININe MOHNKeHne mopsaaka. [lonnzkenne mopsaka B OMHOPOTHBIX YPABHEHUIX.
[IpuBeienne K NMOJTHONW MPOU3BOIHOIN.




BNJIET 22.

Penmts ypasuenue y = In(1 + y'?) n BBLIEIATH 0COOBIC pemmenns (€I OHU €CTh).

= —2x —
OupesegnTh THII NOJOKEHUS PABHOBECHS W HAPUCOBATD TPAGKTOPHH CHCTEMBbI: { ) 3 Y
y=x— 3y.
. Ldr dy dz
Haiitn He3aBucHMBIE TTEPBBIEe MHTETPAJIBI CUCTEMBI YPABHEHU: — = — = n
Z Y

TeopeMa o HempepbIBHOI 3aBHCHUMOCTH PeIIeHHsT OT MpaBoil YacTu ypasHeHus. CjaeicTBrue o Helpe-
PBIBHOI 3aBUCUMOCTU PELIeHUA OT HAa4YaJIbHbIX YyCJI0BUl.

YpaBHeHU, AOMYCKAIONINE MOHUZKEHUEe MOPSAIKA. Y pABHEHUS, HECOJAEPKAIIIe IBHO UCKOMON (hDyHK-
Y WU HE3aBUCUMOI'O IEPEMEHHOIO.

BNJIET 23.

HpI/I KaKUX HadaJIbHBIX yCJIOBI/IHX CyHIeCTByeT e,ZLI/IHCTBeHHOG pemeHI/Ie ypaBHeHI/IHZ
i /
(x+2)y" =y +y.

Ox(t
. s 3agaan & = o + 423, £(0) = 1 — 3u waiitn M
x

o

n=0

PaccMarpuBaeTca cucreMa @ = a’r — vy, y = bx — (3 + 2a)y.

a) Byzner s HysneBoe permenune cucteMbl npu a = —1 acumnroTudecku ycroiianssiM? OGOCHOBATH
OTBET.

6) HapucoBaTh TpaeKTOPHH CHCTEMbI IIPpU ¢ = —3.

[Tosoxkenns paBHOBeCHS W 3aMKHYTHIe KpUBBIe. 1'pr BUIa TpaeKTOPUl aBTOHOMHON CHCTEMBI.

YeroitauBocTh perienus 1o JIAmyHoOBY, acUMITOTHYECKAd YCTONYUBOCTD 1O JIAmyHOBY, CBA3b 3THX
nougruii. [lepexos oT uccseoBanus yeToRYMBOCTH TPOU3BOJIHLHOTO PEIIEHUS K HCCJIEI0BAHUIO YCTOT-
YUBOCTH HYJICBOI'O PEIICHUA.

BUNJIET 24.

[Ipm KaKuX HaYaAJBHBIX YCJIOBHAX CYIIECTBYET €IMHCTBEHHOE pellleHue YpaBHEHUS:
Y'Yy —y") =y.

Haiitu mepBbIil HHTEIPAJ CUCTEMBI: & = — COS .

Paccmarpusaercs cucrema = = a’r — y, § = bx — (3 + 2a)y.
a) HapucoBaTh TpaeKTOpHH CHCTEMbI IPH @ = —3.
6) CyiecTByer i Takoe 3HadeHne a € R, 0pu KOTOPOM TPAeKTOPUH — 3aMKHYTbIe KPUBbIE!

. docTaTodnoe ycjioBre YCTOWIUBOCTH s JIMHEHHOM OJHOPOIHON CHCTEMBI ¢ HOCTOSTHHBIMEU KO3(Dpu-
IIACHTaAMUA.

. JluckpuMuHaHTHAA KpuBas, 0coboe perenue puddepeHnuaabHOro ypaBHeH s, HEPA3PEIIeHHOr0 OT-
HOCUTEJILHO ITPOU3BOIHONA.
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