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MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYPEKICHHUE BBICIIET0 00pa30BaHUsL

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

Pabouas nporpamma aucuuminasl " luddepennuansaeie ypaBHEHHA" IO HAPABICHUIO TOATOTOBKHU (CHELHATBHOCTH)
01.03.02 "IIpukinagHas MaTeMaTHKa 1 HHpoOpMaTHKa" HampaBiIeHHOCTH (npodmro) [Ipukinannas MaTeMaTuka 1 ctp. 3
uckyccrBeHHbli nHTeIUIeKT ®I'BOY BO «Yenl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

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

PUOOPETESHNH CTYIEHTAMU TEOPETHIECKIX 3HAHUH M MPAKTHIECKIX YMEHHH U HABBIKOB 10 TeOPHHU T HepeHITaNbHBIX 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 PepeHIHANTbHBIX YPAaBHEHUN U CUCTEM, a TAK)KE YMEHUS COCTABJICHUS MOJIeNIel, aHaJIOTHid
JIeWCTBUTENBHOTO MUpa B Bue TuddepeHunansHEIX ypaBHEHHH 1 3aTeM YMEHHE IPUMEHUTh H3YUeHHBIE TEOPUH K BBISICHEHHIO
BOIIPOCOB CYLIECTBOBAHUS PEIICHUN, HAXOXKICHUS HX.

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 HeTMHEWHBIX CHCTEM 1 YpaBHEHHH B YACTHBIX IIPOU3BOAHBIX IIEPBOTO MOPSAKA.

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

HpI/IMeHﬂeT d)yH,HaMeHTaJILHLIe 3HaHUs, MMOJTYYCHHBIC B 00J1acTH MaTeMaTHYECKUX HayK B cBoel HpO(I)eCCHOHaJIBHOfI JACATCIIBHOCTH

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

wuxin (pazper) OITOIT: F1.0.13

2.1 TpeOoBaHus K NpeABaAPUTEIbHOH MOATOTOBKE 00y4Yalomierocs:

Anre6pa -

3HaeT: TeopeTHUEeCKUe U MPAKTHIECKUE OCHOBBI aNreOphl Y MEeT: HCIOIb30BaTh pa3InuHble allre0pandeckie 0ObEeKThl U CTPYKTYpPhI B
3a1a4ax NpoheCCHOHATEHOH NesTeIBHOCTH

MaTteMaTH4YeCKUi aHaIu3 -

3HaeT: OCHOBHBIE NIPAaBUJIA INTAHUPOBAHUS BPEMEHH NIPHU CaMOOPTaHU3alluy BHEAYIUTOPHON CaMOCTOSTENBHOM paboThl,
MIpeSyCMOTpeHHOI paboueil mporpaMMoii yueOHOMN TUCUUIUINHBI, 0230BbIe MOHATHS MaTEMAaTHYECKOro aHAIN3a, IPUMEHSEMbIE B
MaTeMaTHYEeCKUX HayKax, MPUKIaJHOM MaTeMaTHKe U HHYOPMATHKE YMeEeT: IPUMEHATh KIACCHYEeCKHE METOIbI MAaTeMaTHYECKOTO
aHaJM3a B PElICHHUH 3aJa4 MPUKIATHON MATEMAaTHKH U HHPOPMATUKH

I'eomerpus -

3HaeT: OCHOBHBIE FEOMETPHUYECKHE OOBEKTHI, MX CBOHCTBA, FEOMETPUUECKUE METOIbI aHAJIN3a M PELICHHUS MPHUKIIAJIHBIX 3a1a4 Y MeeT:
MIPUMEHSTh TEOMETPUYECKUE METO/IbI JIJIs aHAJIM3a U PEIICHUs PUKIIAJHBIX 3a1a4 MIMeeT npakTH4eCKUid OBIT: UCIOJIb30BAHHS
Pa3HBIX CHCTEM KOOPAMHAT U MX 0a3 C IEJIbI0 ONTHMHU3AIMH PELICHUS Kak 3a/1a4 (yHJaMEHTAIbHONH MaTeMaTHKH, TaK U TIPUKIIaJHBIX
3a71a4

MaremMaTuuecKnil aHaIu3

Anrebpa

I'eomerpus
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\)} denepanbHOE roCy1apCTBEHHOE OI0JUKETHOE 00pa30BaTEIbHOS
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Pabouas nporpamma nucuumussl "Iuddepennuanbapie ypaBHEHHUS " 10 HAPaBICHUIO TOATOTOBKHU (CIELUAIEHOCTH)
01.03.02 "IIpukinagHas MaTeMaTHKa 1 nH(GopMaTHKa" HanpasileHHOCTH (Ipodto) [Ipukiagnas MaTemMaTuka u cTp. 4
uckyccrBeHHbli nHTeIUIeKT ®I'BOY BO «Yenl'V»

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHUE TAaHHOUH TUCHMIUIMHBI (MOAYJIs1) HE0OX0AUMO KaK NpeAllecTBYolee:

MareMaTru4ecKue OCHOBBI aHAJTUTUUYCCKON MEXaHUKHA U TeOpeTH‘IeCKOfI (1)I/I3I/IKI/I

BapI/IaHI/IOHHOC HCYHNCIICHUEC U ONITUMAJIbHOC YIIPABJICHUEC

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOJY.JIsS)

OIIK-1: CnocoGeH NpuMeHATh (PyHIaMEHTA/IbHbIE 3HAHMS, I0OJIy4YeHHbIe B 00/1aCTH MaTeMAaTHYeCKUX U (MJIH) eCTeCTBEHHbIX
HaYK, H HCII0/Ib30BATh UX B IPO()eCCHOHAIBHOI AesiTeIbHOCTH

3HaTh:

IL.H?{ JAOCTHIKCHUA HHANKATOpPA: Pa3JIMYHbIC THUIIbI nn(i)(i)epeﬂunanbﬂmx ypaBHeHI/Iﬁ M CITOCOOBI UX peuIeHus

YMmeTn:

Baagerb:

Jns noctrmkeHus nHANKaTopa: ViMeeT mpakTHIeCKH ONBIT pelieHus TuddepeHnInanbHbIX ypaBHEHHH B MATEMaTHIECKUX MOJIEIISIX
Pa3IMYHBIX MPUKJIAJHBIX 3a/1a4

B pe3yabTaTe ocBOeHHUS TMCHUILIAHBI 00yYAIOLIUICS T0/KeH

3.1|3unarth:

3.1.1|3uartp npocreiinue TUMBI quddepeHIHATBLHBIX YPAaBHEHUH, METO/IbI MOHWKEHHS opsiika AU hepeHIraIbHbIX
ypaBHEHHUI; OCHOBHBIC (HOPMYJIBI OOIIEr0 U YACTHOTO PEIICHUS TMHEHHBIX CHCTEM U YPaBHEHHUI ¢ MOCTOSHHBIMHE

K03 HUIHCHTaMH, OTIPEICTICHHS i CBOHCTBA MATPHIHOM SKCIIOHEHTHI; YCIIOBHUSI CYIIICCTBOBAHHS M CAHHCTBEHHOCTH
petienust 3anaun Koy uist HopManbHbIX cucteM IudhepeHInaIbHbIX YPABHEHUH U TSl ypaBHEHHS N-TO MOPS/IKa B
HOPMAJIbHOM BHJIE, XapaKTep 3aBUCHMOCTHU PEIICHAH OT HAYaIbHBIX YCIOBHIA; MOHSITHS 0COOOTO PEIICHHS;
KIacCU()UKAIUIO MOJ0KEHUH PABHOBECHS JINHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTO MOPSIIKA; OCHOBHBIC ONPEACICHHS
U TIOJIOXKEHUS TEOPHU YCTOMYUBOCTH.

3.2|Ymertn:

3.2.1|YmeTs pemats npocreiimme nuddepeHunanbable ypaBHEHUs, IPUMEHATh METO/IbI IOHMKEHHUS TTOPSIIKA; UCCIIE0BaTh
3amavy Komm. Haxomurs ocoOble pemnreHns ypaBHEHHs IEPBOTO TOPSIKA, HE Pa3peIIeHHOTO OTHOCHTEIHHO
IIPOU3BOJIHOM; peIaTh JIMHEHHbIE YPaBHEHUS U CUCTEMBI C IOCTOSHHBIMU KO3 GHUIUEHTaMH, IPUMEHATh MAaTPUUIHYIO
SKCHOHEHTY K PEIICHHIO CHCTEM JIMHSHHBIX YPaBHEHHH € MOCTOSTHHBIME KO3 (DHITEHTaMH; CTPOUTH (ha30BbIC
HOPTPETHI IMHEHHBIX aBTOHOMHBIX CUCTEM BTOPOTO IOPSAKA, HAXOIUTh IPOU3BOIHYIO [0 IApaMETPy U HAUYAIbHOMY
YCIIOBHIO, HCCIEI0OBATh YCTONYHUBOCTD PEIICHHS CHCTEMBI TU((hepeHIHaNbHbIX ypaBHEHHUIL.

3.3|Baagern:

3.3.1|ImMeTh ONBIT UCTIOIB30BAHMUS JIOTHYECKOTO MBIIIIEHHS, METOA0B JOKA3aTeIbCTB MaTeMAaTHIECKUX YTBEPKICHUI;
MMETb HaBBIKHU PelIeHHs U HCCIe0BaHuA Au((epeHIIMaTbHBIX yPAaBHEHHI H CHCTEM B MATEMaTHIECKUX H (DU3HIECKHX
MIPWIOKEHUSIX; BIaIEeTh YMEHUEM I0Ib30BAThCA HEOOXOJUMOHN JINTEPATypPOH.

4. OFBLEM JUCLUTIITAHBI (MOY.JIST)

O6Lwas TpyaoemMKoCTb 83ET

Yacos o yueOHOMY Iutany : 288 Buner kouTponst B cemecTpax:
B TOM YHCIIC :

ayIUTOpHBbIE 3aHsTUA : 128 9K3aMeHsl 3, 4

camocTosTenbHas padora : 139

KOHTaKTHas pabora: 149

HKP: 21
5. CTPYKTYPA U COAEP)KAHUE JJUCIUIIVIMHBI (MOLYJIST)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
| sapaTug /[ Kvpe
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MHWHOBPHAYKH POCCHUI

\)} denepanbHOE rocyaapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
y4pexKAeHUE BbICIIEro 00pa3oBaHus

«Yenabunckuii rocynapctseHubiil yausepeuret» (PI'bOY BO «Henl'V»)

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

01.03.02 "IIpukinagHas MaTeMaTHKa 1 nH(GopMaTHKa" HanpasieHHOCTH (podwto) [Ipukinannas MaTeMaTuka 1 cTp. 5
uckyccrBeHHbli nHTeIUIeKT ®I'BOY BO «Yenl'V»
Paznen 1. O6bikHOBeHHbIE AU PepeHIHATbHBbIE YPaBHEHHS IIEPBOT0O
NOPSIIKA, pa3pelieHHble 0THOCHTE/ILHO NPOM3BOIHOM

1.1 OO01u1rie NOHATHS U ONpeAeICHUs 2 JI1.2J12.4 J12.5

/JTex/ JI12.6J13.1
0192

1.2 HexoTopsle 31eMEeHTapHble METObl HHTETPUPOBAHUS OOBIKHOBEHHBIX 2 JI1.2J12.1 J12.5
U depeHIHANBHBIX YPaBHEHUH MIEPBOTO MOPSJIKA. J12.6J13.1
/J1ex/ 0192

13 Kommiekcuble muddepeHnuanbable ypaBHEHH. DKCIIOHEHTa KOMIUIEKCHOTO 2 JI1.2J12.5 J12.6
quca.

/JTex/
1.4 VYpaBHEeHHUs C pa3IeNAIOUIMMUCS TepeMeHHbIME. 3anada Koy, 2 JI1.1712.3 J12.6
92
Mp/

15 OmHOpOTHBIC YPaBHEHUS U CBOJSAIINECS K HUM. KBa3HOAHOPOIHBIC YPaBHEHUS. 3 JI1.1712.3 J12.6
Mp/ 92

1.6 Jluneiinble ypaBHeHus 1-ro nopsuka. YpasHenus bepHymu. 3 JI1.1J12.3 J12.6

32
Mp/
1.7 YpaBuenus Puxxaryu. YpaBHeHUs B HONHBIX Auddepennuanax. /IIp/ 2 JI1.1J12.3 J12.6
32
1.8 WuTerpupytomuii MHOKUTEb. MeTo BhieeHn# u 3ameH. /TIp/ 2 JI1.1J12.3 J12.6
92

1.9 Konrponbnas padota Nel 1o Teme «YpaBHEHUs! [IEPBOTO MOPSIIKA, 2
pa3pemnieHHbIe OTHOCHTENIBHO MPOU3BOIHOMY. /T1p/

1.10 |BeimonHeHHe JOMAIIHETO 3aJaHusl K KaXXJOMY IPaKTHYeCKOMy 3aHATHIOo. /Cp/ 10 JI1.1 J11.2J12.3

1.11 [TloaroroBka k KOHTpOJBHOM padoTe Nel. /Cp/ 8 JI1.1J11.2J12.3

1.12  |[lomroTtoBka uHAUBHAYaJIbHOTO 3anaHus Nel. /Cp/ 2 JI1.1J11.2J12.3
Pa3nen 2. JInneiinble ypaBHeHUsI U CHCTEMBI.

2.1 Hekoropsie CBeJICHUS O JIMHEHHBIX TU(PPEPEHINATBHBIX YPABHCHHUSAX. 2 JI1.2J12.5 J12.6J13.1
JluneiiHble OTHOPOJHbIE YPAaBHEHHS C OCTOSIHHBIMU KO3 GUIIUEHTaMU D192
(cimygaii ipocThix KopHeit). /JIek/

2.2 JluHelHbIe OTHOPOIHBIC YPABHEHHUS C IOCTOSHHBIME K03 puiiueHtamu 2 JI1.2J12.5 J12.6J13.1
(cimydvaii KpaTHBIX KOpHEH). 21032
/JTex/

2.3 JluneiiHble HEOAHOPOIHBIE YPABHEHUS € TOCTOSHHBIMU KO3 GHIUCHTaMU. 2 JI1.2J12.5 J12.6J13.1
KBasumHorousieHsl. 01092
/JTex/

2.4 HopmanpHas nuHeiiHas 0JHOpOHAs CUCTEMA C MOCTOSHHBIMU 2 JI1.2J12.5 J12.6J13.1
koo dumenramu. 21022
/JTex/

2.5 IoxazatenbHast GyHKIMS MaTpULBL. /JIex/ 2 JI1.2J12.5 J12.6J13.1

01092

2.6 HopMmanbHas cuctema TMHEHHBIX YpaBHEHUH C TEPEeMEHHBIME 4 JI1.2J12.5 J12.6J13.1
ko3 durmenTamu. 21032
NEY

2.7 Jluneiinble ypaBHEHUS N-TO NMOPSIKA ¢ HEIPEPHIBHBIMU KO3 (UIIEHTaMU. 2 JI1.2J12.5 J12.6J13.1
/JTex/ D192

2.8 TeopeMsl 0 HyJISIX pEUICHUH JIMHEHHBIX YpaBHEHUH BTOpOro nopsiaka. Kpaessie 4 JI1.2J12.5 J12.6J13.1

3aJa4y AJ1s JIMHEHHBIX YpaBHEHUH BTOpPOro nopska. /Jlex/

01092

© ®I'bOY BO «Yenl 'Yy
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Pabouas nporpamma nucuumussl "Iuddepennuanbapie ypaBHEHHUS " 10 HAPaBICHUIO TOATOTOBKHU (CIELUAIEHOCTH)
01.03.02 "IIpukinagHas MaTeMaTHKa 1 nH(GopMaTHKa" HanpasieHHOCTH (podwto) [Ipukinannas MaTeMaTuka 1 cTp. 6

uckyccrBeHHbli nHTeIUIeKT ®I'BOY BO «Yenl'V»

2.9 JluneiiHble OTHOPOJHbIE YPAaBHEHUS C HOCTOSIHHBIMU KO3 (QUIIEHTaMU. 2 JI1.1J12.6
KBa3uMHOro4IeHbI.
Mp/
2.10 Mertox Bapuauu NOCTOSHHBIX. 3anauya Komy. YpaBHEHUS ¢ KOMIJIEKCHBIMU 2 JI1.1J12.6
K03 GUIIIEeHTaMHL.
Mp/
2.11  |JIuneitHbIC OTHOPOAHBIC CHCTEMBI C TOCTOSHHBIME KO3 puimeHTamu. Ciaydai 2 JI1.1712.6
JICHCTBUTEIIBHBIX COOCTBEHHBIX 3HaueHu. /IIp/
2.12  |JluneiiHble OJHOPOJHBIE CUCTEMBI C IIOCTOSHHBIMU K03 PUIMeHTaMHU: cay4ail 2 JI1.1J12.6
KOMIUIEKCHBIX COOCTBEHHBIX 3HaUeHUH. JINHEIHbIE HEOTHOPOIHBIE CUCTEMEI C
MOCTOSIHHBIMH K03(pPpUIIMeHTaMK: KBa3HUMHOTOUJICHBI.
Mp/
2.13  |JIuneiiHble HEOJHOPOHBIE CHCTEMBI C IOCTOSHHBIMU KO3 (PULIEHTaMU: METO] 2 JI1.1J12.6
BapHallii IOCTOSHHBIX. DKCIIOHEHTA OT MATPHIIBL.
Mp/
2.14  |KonrponbHas pabota No2 o Teme «JIMHEHbIE ypaBHEHUS U CHCTEMBI C 2 JI1.1
MOCTOSIHHBIMH K03 puninertamuy. /TIp/
2.15  |Jluneitnas 3aBucuMocth. Onpenenurens Bporckoro. CocTaBieHue THHEHHBIX 2 JI1.1J12.6
YpaBHEHHUH C HENPEPHIBHBIMU KO3 GULIMEHTaMU 110 (yHIaMEHTaIEHON
cucreMe penieHnid. Teopema cymecTBOBaHHS U eNUHCTBeHHOCTH. /T1p/
2.16  |PerieHue NTUHEHHBIX OJJHOPOAHBIX YPABHEHHUI ¢ HEMIPEPHIBHBIMHU 2 JI1.1J12.6
ko3¢ unmentamu. Iouck yactHoro peuenus. @opmyna Jnysumis. /Ilp/ 92
2.17 |Merox BapHalyy MTOCTOSHHBIX JUIS HEOAHOPOIHBIX JIMHEHHBIX YpaBHCHHH. 2 JI1.1J12.6
OJneMeHTbI KaueCTBEHHOMN TEOPHH JIMHEHHBIX YPaBHEHUH BTOPOTO MOPSIIKA C
nepeMeHHBIMU KO3 dunneHtamu. /TIp/
2.18 |BepImosiHeHHE JOMAIIIHETO 33aHus K KQKIOMY IIpakTHUecKoMy 3aHstuio. /Cp/ 15 JIT.1JI1.2
2.19 |IloaroroBka k KOHTPOJIbHOH pabote Ne2. /Cp/ 7 JI1.1J11.2
2.20 |TloaroToBka mHOMBUIYyasbHOTO 3axanust Ne2. /Cp/ 3 JI1.1J11.2
Pa3nea 3. TeopeMsbl cyniecTBOBAHMSA M €IHHCTBEHHOCTH pellIeHUsI 3a1a4
Komum.
3.1 Teopema cymiecTBOBaHMs U €AMHCTBEHHOCTH peleHus 3aaa4u Ko nist 2 JI1.2J12.1 J12.5
HOPMaJIBHON CHCTEMBI TMHEWHBIX YPaBHEHHM. JI2.6J13.1
/JTex/ 213233
3.2 Teopema cymiecTBOBaHMS U €AMHCTBEHHOCTH peteHus 3aaaqu Komm st 2 JI1.2J12.1 J12.5
onHoro ypaBHenus. Jlomansle Ditnepa. /Jlex/ JI12.6J13.1
01032
3.3 Teopema cymiecTBOBaHMS U €AMHCTBEHHOCTH peteHus 3aaaqu Komm st 2 JI1.2J12.1 J12.5
HOPMAJILHOM cucTeMBbl TuddepeHnnanbHbIX ypaBHEHHUH. JI2.6J13.1
/JTex/ 0132
3.4 TeopeMsl CylecTBOBaHUS U eTUHCTBEHHOCTH. /TIp/ 3 JI1.1J12.6J13.1
3.5 Toaroroka k tecty. /Cp/ 5 JI1.1J11.2J12.1 JI2.3
JI12.5 J12.6J13.1
010323354
Pa3nen 4. YpaBHeHusi, Hepa3pelieHHbIe OTHOCUTEJILHO MPOU3BOIHOM.
4.1 YpaBHeHus1, Hepa3pelICHHbIE OTHOCUTEILHO IPOU3BOAHOM. /JIek/ 2 JI1.2712.6
01032
4.2 YpaBHeHHs Hepa3pelIeHHbIC OTHOCUTEIBHO MPOU3BOAHOM. OCOObIe pelIeHHUS. 3 JI1.1J12.2 J12.3 J12.6
Meroj BBeieHUs Tapamerpa. YpaBHeHus Jlarpamxka u Kuepo. /I1p/ 22
Paznen S. YpaBHenns, 10nycKaomue NOHMKEHHAE NOPSIAKA.
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5.1 YpaBHeHUs, JOIIYCKAIOIIUE OHIKEHUE nopsaaka. /JIex/ JI1.2J12.5 J12.6J13.1
3132

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

5.3 Kontponbnas padora Ne3.

/Mp/
5.4 BrInonHeHne JoManIHero 3a1aHus K KaXI0My IpakTudeckomy 3aHsaTuio. /Cp/ JI1.1 J11.2J12.2 J12.3
J12.5J12.6
55 [MoxnroroBka Kk KOHTpoJILHOH padote Ne3 /Cp/ JI1.1 J11.2J12.1 J12.3
J12.5J12.6
013233 54
Paznen 6. Henpoaoskaemble penieHust.
6.1 Henponomxkaemele pemenns. /JIex/ JI1.2712.5 J12.6
21092
Pa3gen 7. HempepbiBHAsi 3aBUCHMOCTD PelIEHHs OT HAYAJIbHBIX YCJIOBHIi U
NMpaBoii YacTH ypaBHEHUSI.

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

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

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

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

Paznen 9. ABTOHOMHBIe cucTeMbl T depeHIUAIBHBIX YPABHEHUH H X
(¢a3oBbie npocTpancTBa.

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

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

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

21032

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

9.5 KoHcepBaTHBHBIE CHCTEMBI C OJHOM cTeneHbio cBobob!. /I1p/ JI1.1
Pazgen 10. IlepBbie HHTErpaJibl.

10.1 |IIepssie unTerpansl. /Jlex/ JI1.2J12.5 J12.6J13.1

013233

10.2  |IIepssie unTerpainst. /Ilp/ JI1.1
Pazgen 11. Teopus ycroiiuuBocTH.

11.1 |Teopus ycroitunBocTd. OCHOBHBIE IIOHATHS. JI1.2J12.1 J12.5

J12.6J13.1
/Jlex/ 21092

11.2  |Meton dynkuuii JIsmyHoBa. 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 |VYcroitunBocTh no JIsnyHOBY, ompeneneHue. MccieaoBanue Ha yCTOHYNBOCTh 4 4 JI1.1
1o nepeomy npubnmwkenuto. Gynkuus Jlsmynosa. /Tlp/
Pa3nen 12. YpaBHeHHsI B YACTHBIX MPOM3BOHBIX MEPBOr0 MOPSIAKA.
12.1 [VpaBHeHHUs B 4aCTHBIX MPOM3BOIHBIX MIEPBOTO MOpsaKa. /JIek/ 4 2 JI1.1 J11.2J12.1
JI12.6J13.1
313233
12.2 |VpaBHeHHUs ¢ 4YaCTHBIMM NPOU3BOAHBIMH IIEPBOTO HOPSIKA. 4 2 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 19 |J1.1J11.2J12.1 J12.2
J12.6J13.1
01323354
12,5 [I[loaroroBka k KOHTPOJBHOH paboTe Ned 4 7 JI1.1
/Cp/
12.6 [[loaroroBka pedepara. /Cp/ 4 7 JI1.1 J11.2J12.1 J12.5
J12.6J13.1
01323354
12.7 |IlomroTtoBka K TECTY. 4 3 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 |MuouBuayanbHblE KOHCYIbTAlUH, TEKyLIIUH KoHTpous /MIKP/ 3 10,5 JI3.1

Pa3nen 14. Jx3amen 3 cemecTp

14.1 |[lomroToBka Kk 3k3ameny. /Cp/ 3 19,5 |JI1.1J11.2J12.1 J12.3
JI12.5 J12.6J13.1
312233 54
Pa3nea 15. Unasi konTakTHas padota 4 cemecTp
15.1 |MuouBuayanbHbIC KOHCYIBTALMU, TEKYIHH KOHTponb /MKP/ 4 10,5 JI3.1

Pa3nen 16. Jx3amen 4 cemecTp

16.1 |I[lomroToBka Kk 3k3ameny. /Cp/ 4 19,5

JI1.1 J11.2J12.1 J12.2
JI2.3J12.4 J12.5
J12.6J13.1
01923354

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHsb BUIOB OIEHOYHBIX CPEACTB

[IpoBepka nomaliHuX 3aJaHUul
KontposnbHbIe paboThI
WnnuBuayanbHble 3aJaHNs

TecTol

3anaHue Ha IOATOTOBKY pedepara

6.2. TunoBbie KOHTPOJIbHbIC 3alaHUsl U HHbI€ MaTepHuaJbl JJIsA TeKyl.[Ieﬁ aTrecTaluu

TunoBbIE KOHTPOIIBHBIE 33/IaHHS 110 KXIOMY MEPOIPHUSITHIO HAXOSITCS B MIPUIOKEHHUSIX.
Tectsl, Takxke, Haxomurcs B cucreme Moodle mo agpecy http://moodle.uio.csu.ru/course/view.php?id=1103

6.3. TunoBble KOHTPO/IbHBIE BONPOCHI U 3aaHHUS JJISl HIPOMEKYTOUHOI aTTecTanuu

Bormpocsr k ak3ameny 3 cemectp:
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1. Omnpenenenve nquddepeHnnanbHOr0 ypaBHeHH U pelieHus auddepeHnuansHoro ypasHenus. 3anada Komu u kpaepas 3agaya.

2. l'eomerpuyeckoe UCTONIKOBaHUE MU HEepEHIIMATEHOTO ypaBHEHHS (BEKTOPHOE TI0JIE) U €ro pPelieHus (MHTerpalibHasi KpUBast).

3. 3anaua oOpaTHas perieHHI0 1udPepeHINaIbHOTO YPaBHEHUSL.

4. YpaBHeHus B nmonHbIX Auddepenimanax. MHTErpupyommi MHOKUTEIb.

5. Jlunelinsle ypaBHeHUA. Y paBHEHUs bepHyIH.

6. YpaBHEHUs C pa3AelIOUUMUCS IEPEMEHHBIMU U OJHOPOJHbBIE YPaBHEHUSL.

7. Kommnekcnas pynkuus. HopmanbHas cucteMa quddpepeHInalibHbIX YpaBHEHHH. PaciernieHue KOMIUIEKCHOH CUCTEMbI Ha CUCTEMY
JIeICTBUTEIbHBIX YPABHEHHH.

8. Teopema cymiecTBOBaHHUS U €IUHCTBEHHOCTH ((popMynupoBka). TeopeMa cyecTBOBaHUS U €ANHCTBEHHOCTH JUIS YpaBHEHHS N-TO
nopsjka (popMynupoka).

9. DKCIIOHEHTa KOMIIIEKCHOTO YKCJIa, CBOICTBA.

10. HexoTopsle cBe/leHUs 0 TMHEHHBIX Au(PepeHINalIbHbIX YPaBHEHHUAX, CBOMCTBA pelleHuil (C J0Ka3aTeIbCTBOM).

11. JIuneiiHbIe OMHOPOAHBIE YPABHEHUS C TIOCTOSHHBIMU KO3 durmentamu. Onpenenerne oneparopa L(p), ero cBoiicTsa.
JoxkaszarensctBo hopmyanr: L(p) e At=L(A) e™ht.

12. JIuHeiHbIe 0THOPOIHBIC YPAaBHEHUS C TIOCTOSHHBIME K03 duitnentamu (ciydaid mpocTeix KopHei). Teopema o Buje perieHus.
13. JluneiiHble OAHOPOAHBIC YPAaBHEHHUS ¢ IIOCTOSHHBIMU Ko durrenramu (cayuail npocThix KopHei). JleificTBUTEeNIbHOE peleHre
YpaBHECHHUS C JCHCTBUTEIBHBIMU KO3 (DUIIMEHTAMHU.

14. JluneiiHble OAHOPOAHBIE YPAaBHEHHUS C IIOCTOSHHBIMU K03 durrentamu (cinydyail kpaTHBIX KOpHel). PopMysa CMEIeHHUS.
Ipemnoxkenne o cemeiictee pynkimit ®_0 (t),m_1 (b),...,0_(k-1) (t),0_k (t) .

15. JluneiiHble OAHOPOAHBIE YPAaBHEHUS C IIOCTOSHHBIMU K03 dunnentamu (cirydait kpaTHbIX KopHeil). Teopema o Buje peleHus.
16. JIuHeiHbIe HEOJHOPOIHBIC YPABHEHHS C TOCTOSIHHBIMU KO3 dunreHTamu. Bus pemenuns. OnpeencHre KBa3UMHOTOUICHA.
TeopeMma 0 BHJIE YACTHOTO PELICHHUS.

17. JIuneiiHbIe HEOJHOPOIHBIC YPABHEHHS C MOCTOSIHHBIMU KO3 dunreHTaMu. CBOMCTBO KBa3HMHOTOUJICHOB.

18. HopmanbHas TMHEHHast OJHOPOAHAs CUCTEMa C IOCTOSHHBIMU Kodddurnentamu. Citydaid IpoCcThIX KOPHEH XapaKTepUCTHUECKOTO
YpaBHEHHS.

19. HopmasbHas TMHEHHAs OJJHOPO/IHAS CUCTEMA C OCTOSHHBIME Ko punmentamu. OOmunii ciyvai.

20. HopmaipHast cucTeMa JTMHEHHBIX YpaBHEHU# ¢ mepeMeHHbIME Koddduiuenramu. [Ipocreiinine cBOWCTBA peICHN OAHOPOTHOM
cuctemsl. JInHeliHas 3aBUCUMOCTb CHCTEMBI PEILICHUH.

21. HopmaisHas cucteMa JHHEHHBIX YPaBHEHUH ¢ IepeMeHHBIMU KodQpuuneHTamu. DyHIaMeHTalbHas cucTeMa pereHuid. Eé
CYIIECTBOBAHHE, BEIPAXKEHUE PEIICHUS ¢ TIOMOIIbIO (DyHAAMEHTAILHON CHCTEMBI PELIEHHH.

22. HopMasnbHas cucteMa JIMHEHHBIX YpaBHEHHH ¢ mepeMeHHbBIME Kodddurmentamu. [lerepmunant BpoHckoro. CooTBeTCTBHE
MEX1y IPOU3BOILHON MaTpHLEil C HEHYJIEBBIM OIIPEAENUTENEM U QyHIaMEHTaIbHON MaTpullell IMHEHHON CUCTEMBI.

23. HopMasbHas cucTeMa JIMHEHHBIX YpaBHEHHH ¢ IepeMeHHBIME Kod(dunmentamu. [Ipasuo auddepeHnrpoBanus JeTepMUHAHTA.
®opmyina JInysunms.

24. HopmaibHast HEOTHOPOIHASI CHCTEMa JIMHEHHBIX YpaBHEHUH ¢ IepeMeHHbIMH Kodddurmenramu. Bua pemenus. Meron Bapuanuu
MTOCTOSIHHBIX.

25. JIuneiiHple ypaBHEHUs N-TO MOpsiIKa ¢ epeMeHHbIMU ko3 dunnentamu. CBeeHne K HOPMaIbHOM TMHEHHON cucTeMe.
OKBHUBAJICHTHOCTH PELLICHNS YPABHEHHS U CHCTEMBI.

26. JIunelinble ypaBHEHUs N-TO MOPsAKa C IepeMEeHHBIMHU ko3 unnentamu. JInneliHas He3aBUCUMOCTh. PyHIaMEHTaIbHAS CHCTEMA
pemienuii. E€ cyriecTBoBaHMe, BEIPaXXESHUE PEIICHNUS C TIOMOIIBIO (DyHAaMEHTaIbHON CUCTEMBI PEIICHHH.

27. JIuneiiHple ypaBHEHUs N-TO MOpPsAKa ¢ IepeMeHHbIMU ko3 punuentamu. lerepmuHanT Bporckoro. ®opmyna JInysusmis.

28. JIuneitHple ypaBHEHHUs N-TO MOpsAKA C IepeMeHHbIMU K03 uienTamMu. MeTo]| Bapraliiyl MOCTOSIHHBIX.

29. TToka3aTenbHast QYHKIUS MaTPUIbl. P OT MaTpUIIbL.

30. DkcriorenTa Matpullbl. CBOICTBA U CIOCOOBI € HaXOXKISHUSI.

31. DkcroHeHTa TUaroHaJbHON M )KOPAAHOBOIM MaTPHIIBL.

32. JIuneiiHble ypaBHEHUS BTOpoOro nopsaka. [Ipusenenune K Buay 6e3 nepBoi mpoOU3BOAHOM.

33. IlonaTus KoJIeOIIOMETOCs U HEKOIEOIOMErocs: Ha HHTepBalle peneHus. TeopeMa 0 HeKOJIeOMIOImEeMCs peILICHHUH.

34. Teopema IllITypma u ee ciencrue.

35. Teopema cpaBHEHUS U €€ CIIEJCTBHE.

36. Teopema Kuesepa.

37. Ilonsarue o kpaeBbIx 3a1a4ax. Teopema 00 ansTepHaTHBe. Kpaesas 3amada 1uist TMHEHHOTO YpaBHEHHS BTOPOTO MOPSIIKA.

38. ®ynkuus ['puna s kpaeBoi 3a1auu U ee cBoiicTBa. TeopeMa 0 CyIeCTBOBAaHUH U CIIOCOOE MOCTPOCHUS
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¢bynxuuu I'puna.

39. BeipakeHHe pelieHus] KpaeBOM 3a/1a4u JIJIsl TMHEHHOTo ypaBHeHHs yepe3 QyHnkuumto ['puna. [IpumMepsr.

40. Teopema CyIIECTBOBaHHS U €JMHCTBEHHOCTH peleHus 3anadu Komm 1i1st HopMajbHOM CUCTEMBI JIMHEHHBIX YpaBHEHHH.
DopMynUpPOBKa TEOPEMBI CYILIECTBOBAHMS M €IMHCTBEHHOCTH peIIeHus 3a1aun Komm 1uist TMHeHOro ypaBHEHHS N-TO MOPSIKa.

41. Teopema CyIIECTBOBaHHS U €JMHCTBEHHOCTH peleHus 3anauu Kommu amst onHoro ypaBHeHus. Jlomansie Ditnepa.

42. Teopema CylIeCTBOBaHUS U €JMHCTBEHHOCTH pelleHus 3aqaun Komm u1s HopManbHOH cucTeMsl and GepeHnaibHbIX YpaBHEHUH.

[Tpumeps! OHIETOB B MPHIIOKESHUH

Bormpocsr k sk3ameny, 4 cemecTp:

1. VpaBHeHus, Hepa3pelIeHHbIE OTHOCUTEIBHO NIPOU3BOIHOM. TeopeMa CyleCTBOBaHUS U €EAMHCTBEHHOCTH, CIIEACTBUE.

2. JIuckpIMHUHAHTHAsI KprBasi, 0ocoboe perieHne auddepeHnnaabHoro ypaBHEHHS, Hepa3pelIeHHOT0 OTHOCHTEHHO MPONU3BOJHOM.

3. Meto/b! pelieHus ypaBHEHU, Hepa3peleHHbIX OTHOCUTENILHO IPOU3BOIHOI: pa3pelIeHre OTHOCUTEIbHO IIPOU3BOAHON, METO
BBelleHUs mapameTpa. Y paBHeHus Kiepo.

4. YpaBHeHUs, JOIIYCKAIOIKE IOHIKEHUE Nopsiika. [IpoMeKyTouHbIe HHTETpaIbl. Y paBHEHHs, KOTOPBIE HE CO/IEPKaT SIBHO HCKOMYIO
(GYHKIMIO WM HE3aBUCHMYIO TTEPEMEHHYIO.

5. IlonwkeHue nopska B OTHOPOAHBIX ypaBHEHUX. [IpuBeneHue K MOoJIHOM MPOU3BOJHOM.

6. Hemponomxkaemsre pemenus. [Ipenioxenre o cymecTBOBaHIH HEMPOAOIKAEMOTO PEIICHUSI.

7. llpennoxeHue o BBIXOJE HEMPOAOJDKAEMOT0O PEIEHHs 32 TPAHUIy OTPaHUYEHHOIO 3aMKHYTOIO MHOXKECTBA, CIEACTBUE IS
aBTOHOMHOM cucteMsl. [Tpumep.

8. HenpepbIBHas 3aBUCUMOCTD PEIICHUS OT HayabHBIX YCIOBUH U NPaBOi 4acTU ypaBHEHUs. TeopeMa 0 HeIPEepbIBHOM 3aBUCUMOCTH
peleHus oT IpaBoi YacTu ypaBHeHus. CieCTBHE O HETIPEPHIBHON 3aBUCHUMOCTH PEIICHUI OT Ha4aJIbHbIX YCIOBHH.

9. Teopema 0 HENPEPHIBHOI 3aBUCHMOCTHU PELIEHNs OT Napamerpa.

10. TuddepenippyeMocTs penieHus 1o mapaMeTpy. Teopema o audhepeHImpyeMOoCTH PEICHNUS 10 MapaMeTpy, CUCTeMa YpaBHCHH it
B Bapuanusax. Crnezncraue o qudhepeHIupyeMOCTH pellieH s 10 Ha4aJIbHbIM 3HAYEHUsIM, CUCTEMa YPaBHEHUH B BapHalMsX.

11. Teopema o qudhepeHIPYEMOCTH 0 TTAPAMETPY BBICOKUX TOPSAKOB, CIEICTBUE O PA3I0KEHUH PEIICHHS 110 CTETIEHSIM MaJIOTO
napamerpa.

12. ABTOHOMHBIE CHCTEMBI U(PepeHInaIbHbIX YpaBHEHHH 1 X (a30BbIe MPOcTpaHcTBa. [I0HATHE aBTOHOMHOM CHCTEMBI U
HOpMaJIbHOHM aBTOHOMHOM cucTeMbl. KnHeMaTnueckas MHTEpIpEeTalys pelieHss aBTOHOMHOM cucTeMbl. CoB-TIaileHHUE IBYX
TpaeKTOpuUil.

13. TlonoeHnst paBHOBECHS U 3aMKHYTbhIE KpUBBIE. TpH BHJIa TPACKTOPHIA aBTOHOMHOM CUCTEMBI.

14. ®a3oBbie npoctpancTBa. PazoBeie TpackTopuu. Kpurepuii monoxeHus paBHoBecusi. CBsi3b FreOMETPHUYECKON M KWHEMATHUECKON
HWHTEpIpeTalil pelieHuii HOpMAJIbHON CUCTEMBI.

15. ®a3oBast MIOCKOCTh JIMHEHHON OAHOPOAHON CUCTEMBI C IOCTOSHHBIMU Kod(duuuenTamMu. HeBbIpOKJEHHBIN Cirydail.

16. ®a30Bast TNIOCKOCTh JINHEHHOW OTHOPOAHOM CHCTEMBI C MOCTOSHHBIME K03 huiinenTamu. BeIpoxkIeHHBIH CITydaii.

17. ®a3oBast MIOCKOCTh JIMHEHHON OAHOPOAHOMN CUCTEMBI C IOCTOSIHHBIMU KoddduienTamu. CyliecTBOBaHHE HYJIEBOTO
CcOOCTBEHHOI'O 3HAYCHHUS.

18. IlepBble unTerpansl. Kputepuii nepsoro nurerpana. @yHKIMOHAIbHAS HE3aBUCUMOCTh EPBBIX UHTEIPAJIOB B 00JIACTH, €€ CBA3b C
JINHEHHON HE3aBUCHUMOCTBIO.

19. Teopema 0 CylIeCTBOBaHUU N HE3aBUCHUMBIX MEPBBIX UHTETPAJIOB.

20. Teopema 0 OTyYSHHH PELICHUS C TOMOLIBIO MIEPBBIX UHTETPajoB. Teopema 0 BhIpayKeHHUH JIF0OO0T0 IIEPBOro MHTErpaja yepe3
cucTeMy N HE3aBUCHMBIX NIEPBBIX UHTErPAJIOB.

21. IlepBble HHTETpaNIbl AaBTOHOMHBIX CUCTEM, TEOpEMa O CYIIECTBOBAaHUM N-1 HE3aBUCHMOTO MEPBOTO MHTErpaia, He coeprKalero t.
22. YcToiuuBoCTh pelieHus 1o JIAmyHoBY, aCHMITOTHYECKas! YCTOHUUBOCTD 110 JIsAmyHOBY, cBs3b 9TUX NOHATHH. [lepexon ot
HCCIIEIOBAHUS YCTOMYMBOCTH ITPOU3BOJIBHOTO PEIICHUS K MCCIEJOBAaHUIO YCTOMYMBOCTH HYJIEBOTO PEILICHHUS.

23. JlocTaTOYHOE YCIIOBHE YCTOWYMBOCTU JUISl IMHEHHON OXHOPOAHON CUCTEMBI € MOCTOSHHBIMU KOG GUIIUCHTaMU.

24. UccnenoBanue yCTOHYMBOCTH ¢ moMomIbio (yHkuwmii JIsmynoBa. IIpon3BoaHas GyHKIMH B CHITy CHCTEMBI ypaBHeHHI. Teopema
JIsnyHoBa 06 ycroitunBocTr. Teopema JIsmyHoBa 00 acCUMITOTHYECKOH yCTOMUMBOCTH. [IpuMepsl.

25. Teopema YeraeBa o HeycToitunBoctu. [Ipumep.

26. Teopema 00 yCTOWYHMBOCTH TIO TIEpBOMY NpuOIIKeHHt0. [Ipumep.

27. YpaBHEHHS C YaCTHBIMH IIPOU3BOIHBIMH IIEPBOTO Mopsiaka. JInHelHoe 0JJHO-pPOIHOE YpaBHEHHE, TEOpeMa O CBS3U
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PELICHHS C IEPBBIM UHTETPATIOM CHCTEMBI TU(PPepeHINATBHBIX YpaBHEHHH. JIeMMa O TIepBBIX HHTETrpaiaX CHCTEMbl MEHBIIETO
nopsiika. Teopema 06 001IeM pellIeHHH JTMHEHHOTO YpaBHEHNSI.

28. KBasunnHeiHOe ypaBHEHHE, MOHATHE XapaKTePUCTHKH ypaBHEeHUs. TeopeMa o pelieHHH KBa3WIMHEHHOTO ypaBHEeHHs. Teopema o
MOJTyYCHUH PEIICHHUS U3 MIePBOTO HHTEerpasia. Teopema 00 001eM peleHnH KBa3HIIMHEHHOTO YpaBHEHHs ((POPMYIIUPOBKA).

29. 3agava Korm /11 KBa3WIMHEWHOTO yPaBHEHUs, TEOPEMa O CYIIECTBOBAHUH STUHCTBEHHOTO pelieHus 3aaa4uu Koy,
TEOMETPHYECKUI CMBICT YCIIOBHS TE€OPEMBI, IPUMED.

[Tpumeps! OHIETOB B MPHIIOKESHUH

6.4. Kputepuu oneHuBaHus

KOoHTpOJIb BBIMOJHEHUS MUCEMEHHBIX JTOMAIITHUX 33IaHHU TIPOBOJIMTCS B HaYalle KaX0T0 MPAaKTHYSCKOTO 3aHATHS, TMOO BO BpeMs
MOCIIEAYIOMIEH KOHTPOIBHON paOOTHI:

10 6annoB: periens! 6e3 omunbok 91-100% nomanrHux 3a1aHUM;

9 6amoB: pemieHsl 6e3 omuook 81-90% moManIHUX 3aJaHui;

8 OamtoB: pemieHsl 6e3 omuodok 71-80% momaniHuX 3aqaHui;

7 6amoB: peneHsl 6e3 omuodok 61-70% gomamIHUX 3aJaHui;

6 6amtoB: pemieHsl 6e3 omuodok 51-60% goManIHUX 3aJaHui;

5 GamoB: peuieHsl 6e3 ommnook 41-50% nomamHuX 3a1aHui;

4 6ayna: perrensl 6e3 omrOok 31-40% moMaIIHUX 3a/1aHHIA;

3 Gamna: pemensl 6e3 omm6ok 21-30% gomanHuxX 3aJaHui;

2 Gana: perirensl 6e3 omrrbok 11-20% moMaiHux 3a1aHHiA;

1 Gasur: penrensl 6e3 omrOox 5-10% qoMaIIHUX 3a1aHHH;

0 GaoB: penieHsl 0e3 OoIHOOK MeHee 5% JOMAITHHUX 33JaHui OO peleHne 3a1a4 OTCYTCTBYET.

Kounrpomnbusle pabotst Nel,2,3. Kaxnas 3a1a4a orjeHUBaeTCs U3 MakcUMyMa B 2 Gajuia:

2 GaJuta: perieHue MoJHoe U 0€3 BEIYUCIUTEIBHBIX OIIHO0K;

1,5 Ganna: pemeHne 3aucalo He JOCTaTOYHO TIOJTHO JIMOO MMEIOTCSl He3HAYUTENbHbIEe BHIYUCIHTEIbHEIE OIINOKY;

1 6ann: B pelIeHuH NPUCYTCTBYIOT CEPbE3HBIC HEOUETHI JIM00 PEIICHUE U3JI0KEHO C IIPOOeIaMu B PACCyKACHUAX U
BBIYHCIIUTETEHBIME OIINOKAMI;

0,5 6anna: MpUBEICHBI BEPHBIE MBICIIHU, HO PEILICHHE U3JI0KEHO B OOIINX YepTax, He 10 KOHIA, JTM0O C BEIYUCIUTEIbHBIMU OIIMOKAMH,
MOBJIEKIIUMH HENPaBHIIbHBII XOJ] pEILICHHUS;

0,25 Ganna: mpuBeICHBI BEPHBIC UJIEH HA HAYAJILHOM dTalle pPelICHUs;

0 6ayIoB; 3a MOJIHOE OTCYTCTBUE PEIICHHSI.

Ecnu nony4yennas cymma npessliiaet 10, To MpeBbIIIEHNE 3aCUUTHIBACTCS, KaK  OOHYCHBIH 6am1. CyMMa MOTy4eHHBIX 0aIoB
YMHOKaeTcs Ha 2

Konrponbnas padota Ned. 3agaua Nel oneHnBaercs U3 MakcuMymMma B 2 Oana:

2 GaJuta: perieHue MoJHOe U 0€3 BEIYMCIUTEIBHBIX OIIHO0K;

1,5 Gayuta: perieHue 3aMcalo He JOCTATOYHO MOJHO MO0 MMEIOTCS He3HAUUTENIbHBIE BBIYMCIINTENbHBIE OIINOKY;

1 Gayut: B pelIeHNH NPUCYTCTBYIOT CEPbE3HBIC HEJJOUYETHI JIMOO PEUICHUE U3JI0KEHO C MPoOesIaMU B PACCYKICHUAX U
BBIYUCIUTEIbHBIMU OLIMOKAMH;

0,5 6anna: MpuBEICHBI BEPHBIE MBICIIH, HO PEIICHHE U3JI0KEHO B OOIIMX YepTax, He 10 KOHIA, INOO C BBIYUCIUTEIbHBIMHU OLTHOKAMH,
MOBJIEKIIUMH HENPaBHIIbHBIN XOJ] pEILICHHUS;

0,25 Ganna: mpuBeICHBI BEPHBIC U/ICH HA HAYAJIbHOM JTalle pelICHUs;

0 6aJuI0B; 3a MOJTHOE OTCYTCTBUE PELICHNUS.

3amaun Ne2 u Ne3 oneHMBaeTCs U3 MakCUMyMa B 4 0aiia, TO €CTh KaX/blil MOIYHKT 3a/1a4 OLIEHUBACTCS U3 MakcuMyma B 1 Oas:
1 6ann: pemeHne MoHOE U 0€3 BBIYUCIUTENLHBIX OIIHOOK;

0,75 Ganna: peleHre 3anucalo He JOCTATOYHO MOJIHO JINOO0 MMEIOTCSI HE3HAYUTEIIbHBIC BEIYHCIUTENBHBIC OLIMOKHY;

0,5 Oayu1: B pelIeHu: NPUCYTCTBYIOT CEPbE3HbIE HEJIOUYEThI JTU00 PelIeHne U3JI0KEHO ¢ TpodesiaMH B PacCyXICHUAX U
BBIYUCITUTEIBHBIMU OUIMOKAMH;

0,25 Ganna: mpUBEECHBI BEPHBIE MBICIIH, HO PELICHUE U3JIOKEHO B OOIINX YepTax, He O KOHLA, TU00 C BHIUUCIUTEIbHBIMU
OIMOKaMH, OBIEKIINMH HEPABUIBHBIN X0 PEIICHNS;

0,10 Ganna: mpuBeZeHbBI BEPHBIC UIeW HA HAYAJIbHOM 3Talle pelIeHus;

0 6ayoB; 3a HOIHOE OTCYTCTBUE PELICHHUS.

WNupuBuayansHoe 3amanue no paszaeny 1 (2). CryneHt BeiOupaet nro0ble 5 3a1a4 u3 pasHbix pasaenoB Tembl Nel(2) MHauBHyanbHOTO
3a7aHus
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Kaxxnas 3amaua oueHnBaeTcst U3 MakCUMyMa B 2 Oaa:
2 Ganna: 3a/1a4a MPaBUIILHO penieHa

1 Gayur: B pelIeHUH ecTh OMIHOKa

0 GanyoB: penieHue MOJHOCTEI0 HENPaBUIbHOE

Tecr 3a 3 (4). CTyneHT OTBEYaET Ha TECT, COCTOAIINI 13 10 BONPOCOB, MPAaBUIIBHBINH OTBET HAa KaXIbIl BOIIPOC OIICHUBAETCS B 1 Oas.
Bpewmst Ha mpoxosxenue tectupoBanus - 30 MunyT. CTYIEHTY JaeTcsl OJIHa MTOTBITKA JJIsl HAITMCAHUS TECTa BO BPEeMs JIEKIIUH, JTU0O B
LMS Moodle

Pegepar.

10 6amnoB: pedpepar MoArOTOBICH, 3aMEYaHUHN K COICPIKAHUIO H O(OPMIICHHIO HET;

9 famwoB: pedepaT HOArOTOBIICH, 3aMEYaHNUi K COICPIKAHHIO HET, UMEIOTCSI HE3HAYUTEIbHBIC 3aMeYaHusI K 0)OPMIICHHIO, CTYICHT
3aMeYaHusl UCTIPABUIT;

8 bamoB: pedepaT NOArOTOBIICH, UMEIOTCSI HE3HAYUTEIbHbIE 3aMCUYaHHs K COICPIKAHUIO M K O(OPMIICHHIO, CTYACHT 3aMCYaHHs
HCTIPABUIT,

7 6amnoB: pedepaT HOArOTOBICH, IMEIOTCS HE3HAYUTEIbHBIC 3aMEUaHHs K COACPIKAHUIO U CYIIECTBEHHBIC K O(OPMIICHHIO, CTYICHT
3aMeYaHusI UCTIPABUIT;

6 6amoB: pedepaT MOArOTOBIICH, UMEIOTCSI CYIECTBEHHBIC 3aMEYaHMUsI K COIEPKAHUIO U K 0(OPMIICHHIO, CTYCHT 3aMEYaHusI
HCTIPABUIT,

5 6amnoB: pedepaT HOArOTOBIICH, 3aMEYaHi K COCPIKAHHIO HET, UMEIOTCSI HE3HAYUTENIbHBIC 3aMeYaHusI K O)OPMIICHHIO, CTYICHT
3aMeYyaHusl He UCTIPABUIT;

4 Gamna: pedepaT IMOArOTOBICH, UMEIOTCSI HE3HAYUTEIbHbIC 3aMEUYaHIsI K COICPIKAHUIO M K 0)OPMIICHHIO, CTYICHT 3aMCUaHHs HE
HCTIPABUIT,

3 amna: pedepar MOArOTOBICH, UMEIOTCS HE3HAYUTEIIBHBIC 3aMEYaHMs K COICPIKAHHIO M CYLIECTBCHHbBIE K 0(OPMIICHHUIO, CTYACHT
3aMC€YaHus HC UCIIPABUIT;

2 Gama: pedepar IMOArOTOBIICH, IMEIOTCSI CYLIECTBCHHBIE 3aMEUYaHHs K COACPIKAHUIO U HE3HAYHMTEIIbHBIC 3aMeUYaHus K 0(DOPMIICHHIO,
CTYACHT 3aMC€UYaHus HEC UCIIPABUII;

1 Gasr: pedepar MOATOTOBIICH, HMEIOTCS CYLIECTBECHHBIC 3aMEUYaHHs K COACPIKAHUIO M K O(OPMIICHHIO, CTYACHT 3aMEeYaHus He
HCTIPABUIT,

0 GayutoB: pedepar He MOATOTOBJICH.

IMonyuenHpie 6aITBl YMHOKACTCS Ha 2.

Cemectp 3(YkazaHO MaKCUMaJIbHOE KOJHMUYECTBO OAJIIIOB)

IIpoBepka nomamHux 3agaHuii o paszgeny 1: 10

Konrtponbnas padota Nel (YpaBHeHHUs IEPBOTO MOPsAKA, pa3pelICHHbIE OTHOCUTEIBHO MPOU3BOIHON): 20
WnnuBunyanbHoe 3ananue no paszaeny 1: 10

ITpoBepka goManIHKUX 33JaHui 110 paszeny 2, 3anstus 8-12: 10

KounrpomnbHas padota Ne2 (JInHelHHbIe ypaBHEHUS U CUCTEMBI C TOCTOSHHBIMU KodddunuentamMu) 20
WunuBunyaneHOE 3ananue mo pazuerny 2: 10

IMpoBepka moMalIHKUX 3aaHKi 10 pasaeny 2, 3auatus 14-16: 10

Tect 3a 3 cemectp: 10

Uror 100

Ox3ameH 25

Cemectp 4(YKazaHO MaKCHUMaJIbHOE KOJMYECTBO OAJIIIOB)

IpoBepka goMaITHKUX 3aaHui 1Mo pazaenam 3-5: 10

Kontponbnas padota Ne3 (Teopembl cyliecTBOBaHMs, ypaBHEHHS HEpa3pelICHHbIE OTHOCUTEIBHO MPOM3BOIHOM U YpaBHEHMUS,
JIOTYCKAIOIUE MMOHWKEeHNe Topsiaka): 20

IMpoBepka moMamrHux 3afaHui mo paszaenam 7-9: 10

ITpoBepka gomaniHuX 3aganuii mo pasaenam 10-12: 10

Kontponbnas padora Ne4 ([IuddepeHumpyeMocTsb Mo napamerpy, pasoBbie MOPTPETHI, MEPBbIE HHTETPANIbI, yCTOWYUBOCTB): 20
Tect 3a 4 cemectp: 10

3anmaHue Ha TOAroTOBKY pedepara: 20

Uror 100

Ox3ameH 25

ITops 10k IPOBEACHNUS IK3AMCHA:
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OrieHKa 3a TUCHUILTHHY (OPMHUPYETCS HA OCHOBE MOJYYESHHBIX OIICHOK 32 KOHTPOJIbHO-PEHTHHTOBBIE MEPOTIPHUATHS TEKYIIIETO
KOHTpOuIsi. ECin CTyIeHT He COrIaceH ¢ OLEHKOM, MOyIeHHOM 110 pe3yIbTaTaM TeKYLIEro KOHTPOJIS, CTYACHT IPOXOIUT MEPOIPHSATHE
MPOMEKYTOYHOW aTTECTAIIMU B BH/IC BHITIOJIHEHNUS MICHMEHHO pabOThI, BKIFOYAOIICH /IBa TEOPETUUESCKUX BOIIPOCa M TpH 3a1auu. Ha
BBINOJIHEHHE pab0ThI 0TBOAUTCS 90 MUHYT. MakcuMallbHOE BO3MOYKHOE KOJIMYECTBO 0AJUIOB 3a paboTy COCTaBiseT 25 OaioB.
CryneHt odopmisieT paboTy Ha OTISIHHOM JIHCTE U CAACT MPENOIaBaTeli0 Ha MPOBEPKY. B 3TOM citydae oleHKa 3a TUCHUILINHY
PACCUUTHIBACTCS HA OCHOBE MOYYCHHBIX OIICHOK 32 KOHTPOJIBbHO-PEHTHHIOBBIE MEPONPHUSITHS TEKYILIETO KOHTPOJIS U TPOMEKYTOUHO
arrecraiui. OUKCALHs PE3yIbTATOB y4eOHOH IeITeIbHOCTH 110 TUCLHMILUIMHE IPOBOJUTCS B ICHB 3K3aMEHa IIPH JIMYHOM IIPUCYTCTBUH
CTy/ICHTA.

Kpurepnu orieHUBaHUS YK3aMeHa:

DK3aMEeHAIMOHHBINA OHIIET COACPIKUT 2 TEOPETHUYECKHUX BOIpOca U 3 3a1a4n. DK3aMeHAI[MOHHAs paboTa OLeHUBaeTCs B 25 6ayuioB, pu
9TOM Ka)KIO€ 3a/laHHe OlleHHBaeTcs B 5 0awioB. Kpurepun oneHUBaHHS TEOPETHIECKOTO BOIIPOCa:

5 6amnoB: CTyJCHT OTJIMYHO 3HAET MaTepUall, IPHUBOJUT TOUHBIC U MOJIHBIC T0Ka3aTeabCcTBa. CTYICHT MPAKTHYECKU HE JOMYCKaeT
OIIMOOK.

4 6ayna: CtyaeHT xopouio 3HaeT Marepuan. OHaKo, TOMyCKaeT He3HAUYNTEIbHbIE OIMUOKH M HETOYHOCTH TP JJOKA3aTEIILCTBE
TEopeM.

3 6amwra: CTyIeHT 3HAKOM C MAaTepHAaIOM, 3HAET OIpeIeNieHUs U GOpMYIUpoBKH TeopeM. CTyIeHT JOMycKaeT rpyoblie (hakTHIeCKre
OIIMOKH, TIPH JI0KA3aTEIbCTBE TEOPEM, JIHOO HE JTOBOIUT J0KA3aTEIHCTBO 10 KOHIA.

2 6amna: CTyeHT u3naraeT MaTeprall ¢ TpYAOM, C TPYOBIMH (haKTHUECKUMH OLINOKaMH.

1 6ann: CTyAeHT He 3HaeT OCHOBHBIX TIOJIOKEHHI BOMPOCA, HE OPUEHTUPYETCSI B OCHOBHBIX TTOHSATHSX.

0 6ayutoB: CTyIEHT OTKa3bIBACTCS OT OTBETOB Ha BOIIPOC.

Kputepuu oneHuBanus pemienus 3agadn. OleHnBaeTcst U3 MaKCHMyMa B 5 0aJioB.

5 6amtoB: 3amaua pelieHa BEPHO.

4 bayuta:  3agava penieHa ¢ He3HAYUTEIbHBIMU OUIMOKaAMH.

3 Gasuta: 3aiaHue BIMOJIHEHO HE MEHee, YeM Ha 60 MPOIIEHTOB.

2 Gayuta: Xop pelieHus: BepHbIi, HO PELICHUE COJEPKHUT OJIHY IpyOyIO OIIHOKY.

1 6ann: 3agaHue Ha4aTO, HO HE BBHITIOJIHEHO, IOMYIIEHBI IPYObIe ONINOKH.

0 6amnoB: CTyJeHT OTKa3bIBACTCs OT PEILCHHUS 3aJaUH.

HTorosas olieHKa BBICTABIISETCS, HCXO/S U3 HAOpaHHON CyMMBI OaJlIOB:
Ot 0 10 49 6aI0B — «HEYIOBIETBOPUTEIHLHOY

50-69 6amoB — «yIOBJICTBOPUTEILHOY

70-90 6a10B — «XOPOLIOY

91-100 6a/uI0B — «OTIUYHO.

7. YYEBHO-METOAUYECKOE U HTH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

7.1. Pexomenayemas iuTepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |®ununmos A. ©. C6opHuK 33124 110 JudHepeHIHaTIbHBIM YPaBHEHUAM Wxesck :
Perynspuas u
XaoTHUeCKas
nuHamuka, 2000
JI1.2 |demuposuu b. I1., JuddepennyansHble ypaBHEHUS Cankr- [letepOypr | OBC
Mogenos B. II. (https://e.lanbook.com/book/195426) : Jlans, 2022

7.1.2. lonoiHUTEIbHAS TUTEPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |Dabcromey JI. O. HuddepennyanbHble ypaBHEHUS U BAPUALIMOHHOE UCUUCIICHUE: Mocksa : 6.u., 1969 OBC
yueOHUK
(https://biblioclub.ru/index.php?page=book&id=455165)
J12.2 |Kamke 3., Po3os H. X. |CnpaBounuk no auddepeHIaabHbIM YPAaBHEHUSIM B YaCTHBIX Mockga : Hayxka, 9BC
IIPOM3BOJHBIX NIEPBOTO MOPSIIKA: CIPABOYHUK 1966

(https://biblioclub.ru/index.php?page=book&id=468183)
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ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, ron| Pecypc
JI2.3 |Kamke O., @omun C. |CopaBo4HUK 10 OOBIKHOBEHHBIM AuddepeHuanbibM ypaBHeHus M | CaHkr- IletepOypr
B. : Jlans, 2003
JI2.4 |Apnonsn B. H. OObIkHOBeHHBbIe U depeHInanbHble ypaBHEeHHA: yueOHoe nocodue [Mocksa : Hayka,
VIS BY30B 1984
JI2.5 |Ilonutpsarun JI. C. OOrikHOBeHHBIE quddhepeHIInanbHbIe YpaBHEHHS: YIeOHUK IS Mocksa : Hayka,
rOCY/IapCTBEHHbIX YHUBEPCUTETOB 1965
JI2.6 |IlerpoBckwmii U. T, Jlekuuu 1o Teopur 0OBIKHOBEHHBIX TU(epeHIHAIBLHBIX ypaBHeHUH: |MockBa :
Mpemkuc A. 1., y4eOHUK 711 yHUBEPCUTETOB WznarenscTBO
Onneiinuk O. A. MI'Y, 1984
7.1.3. MeTroanyeckue pa3padoTku
ABTODEI, COCTaBUTEIHN 3ariaBue WznmarensctBo, Ton| Pecypc
JI3.1 |Aneea C. P., W36panHble Ii1aBbl Teopuu AuddepeHnnanbHbIX YpaBHEHUH ¢ YensaOUHCK : 9BC
M3mectres U. B., MIPUJIOKEHUEM K TeOpHUH TU(PEepEHIIUATBEHBIX UTP UznarenscTBO
VYxo6o0toB B. 1. (http://library.csu.ru/rbooks2/view2?code=local/007942/007942) YeastOuHCKOTrO
rOCYIapCTBEHHOT O
YHUBEpCUTeTa, [0.
r.]
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTd ""UHTepHeT"
D1 |Jlanb [DnexTpoHHbI pecypc] : anekTpoHHO-0uOMoTeuHas cuctema (OBC) / uznarenscro Jlanb. — URL:
http://e.lanbook.com/.
32 |VuuBepcuterckas OubIMOTEKa OHIAWH [DIEKTPOHHBIN pecypc] : AnekTpoHHO-0ubnoreynas cucrema (O6C) / OO0
Jupexrmenua [abmmmmuar. — URL: http://biblioclub.ru/.
33 |Znanium.com [DneKkTpoHHBIH pecypc] : anekTpoHHOo-0nbaroTeuHas cucrema (OBC) / HayuHo-u3natensCKuii eHTp
VHOPA-M. — URL: http://znanium.com/.
34 |Opaiit [DneKTpoHHBIN pecype] : anekTporHo-0nbmroTednas cucteMa (OBC) / m3marenscrso FOpaiir. — URL: https://urait.ru
7.3 llepeyenb nHGPOPMAITUOHHBIX TEXHOJIOTHI
7.3.1 IlporpaMmmHoOe oGecnieyeHue
LMS Moodle
LibreOffice

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HH()OPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHBIH KaTanor HayyHo! 6ubmoTekn Yenl'Y [DnekTpoHHBIN pecypce] : 6a3a nannbix / Yens0. roc. yH-T. — YensOunck, 1992

2. eLIBRARY .RU : Hayunas snekrponHas 6ubanoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru — Pexxum moctyna: mis
3aperuCTpHp. MoJb30Bareneil. — TeKCT : AeKTPOHHBII.

8. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCITUIIJIMHBI (MO Y JIST)

JIJ'IH peamm3al JUCHUTIUIMHBI UCTIOJIB3YIOTCA y‘le6HbIC AYAUTOPUH IJIs1 IPOBEACHUA 3aHATHI JICKIIMOHHOI'O THUIIA, 3aHATUI

CEMUHAPCKOr0 THUIA, TPYNIOBBIX U HHAUBUIYAIbHbBIX KOHCYIbTALUH, TEKYLLIETO KOHTPOJIL U IPOMEKYTOUHOM aTTECTAlUU, a TAKKe
MIOMENICHHS AJIsI CAMOCTOSITETIbHON PaboTHI.

VYueOHble ayAUTOPUH YKOMIUIEKTOBAHbI CIIEHHATN3UPOBAHHON MEOEIbI0 U TEXHUYECKUMU CPEACTBAMU OOyUYEHUs: IPOEKTOPOM,
9KPaHOM, MAarHUTHO-MAapKEPHOH JOCKON, MapKEpOM; C BO3ZMOXKHOCTBIO JEMOHCTPALMH AJIEKTPOHHBIX ITPE3EHTALUI PU YPOBHE
OCBEILEHUS, JOCTATOUHOM JJIs1 pa0OTHI C KOHCIIEKTOM.

Jlns mpoBeneHust 3aHATHH JIEKIIMOHHOTO THIIA MIMEETCsI AEMOHCTPAILIOHHOE 000pYyA0BaHHE: IPOEKTOP, IKPaH.

IMomemnenus Ast CaMOCTOATENbHON paboThl 00YUAIOMNXCS OCHAIIEHB! KOMITBIOTEPHOH TEXHUKOH € TIOAKITIOYEHHEM K CETH

«MHTepHeT» U 00eCEYeHUEM 10CTYIA B 3IEKTPOHHYIO HH(POPMALUOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOZY JIS)

W3ydenne kaxaoi TeMbl clIeyeT Ha9rHaTh ¢ MPOPaObOTKU COOTBETCTBYIOIIETO TEOPETHUECKOTO MaTepraia B yueOHHKAaX —HIH
WCIIOJIb30BaTh COOCTBEHHBIN KOHCIIEKT JIEKLIUI JaHHOW AUCUUILIHHEL. JIJI1 YCBOGHUS TEOPETUYECKOro MaTepHaia, TakKe,
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HYXHO pa3o0path mnpearaeMble B JIEKIIMOHHOM Kypce MpUMepbl. TOJIBKO 3aTeM CIIeIyeT 3aKperuTh pa300paHHbId MaTepual
N3ydaeMOi TEMBI CAMOCTOSTEIBHBIM PEIICHHEM IpeTaraeMbIX JOMaNIHUX 3a1anuii. CaMocTosTenbpHast paboTa Hajg 3a/1auaMy Kypcea
MOJKET, KpOME OCHOBHOTO HCTOYHHUKA, IPOBOJUTCS, 110 IPYTUM 3aauHuKaM. He cTouT npenedperaTs U CIpaBOYHOM JIUTEpaTypoOil.
VYcnenHoe HarmucaHue MPOMEXKYTOYHBIX KOHTPOJIBHBIX Pa0OT U TeCTa BO3MOXKHO TOJIBKO IIPH BHUMATEIILHOM, BCECTOPOHHEM U
KayeCTBEHHOM HM3YUEHHH TeM IPaKTUUECKUX 3aHATUH, NPEIIECTBYIOIUX JaHHON paboTe U 0OBSBICHHBIX IIPETI0J[aBaTEIEeM.
Heo6xomumo TiiatensHo U 10OPOCOBECTHO U3YYUTh OCHOBHYIO H JOIOJHUTEILHYIO JIMTEPATYPy, UCIIOIb30BATh 3JIEKTPOHHbBIE
pecypchl. AKTUBHAS M TOOPOCOBECTHAsSI, CHCTeMaTHYecKasi paboTa B TeUeHHE CeMeCTpa, NPOSBICHNE HHIULIUATUBEI Ha JTIEKIIUOHHBIX U
MIPAKTUYECKUX 3aHATHUSAX, HIOCTOSHHOE BBIIIOJIHEHHE JOMAITHUX U KOHTPOJIBHBIX Pa0OOT SBIISIOTCS HEOOXOIUMBIM YCIIOBHEM
JIOCTaTOYHOTO OBJIAJICHUS] MATEPHAIIOM YUeOHOH JUCIUIUIMHBI U YCTICITHOTO NPOX0XKICHHS IPOMEKYTOUHON aTTECTAINH 10
JUCLIUTUIMHE.

B crydae mpuMmeHeHuUs pu 00y4eHUH TUCIUIUINHEL DJIEKTPOHHOTO O0YYeHHs, AUCTAaHIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHI
oOuieHue 00yJaromuXxcs ¥ NperojaBaTeis OCYIIECTBISETCS B PEXKUME PeabHOr0 BpeMeHH (OHIaiH-JIeKIuH (BeOUHApHI), YaThl,
BHU/ICO-KOH(EPEHIMHU U JP.) WIK OTIOKEHHOTO BpeMeHH (cucteMa auctanquonHoro ooy4senust Moodle, dopymet, anexrponHas moura
u 1p.).

Bonbryio yacTh BpeMeHH 00yJaromunecs CaMOCTOSTEIEHO paboTaloT ¢ yIeOHO-MeTOqMIeCKUMH MaTeprainaMi. CTyJeHTHl HMEIOT
BO3MOXHOCTh KOHCYJIbTHPOBAThCA C MPENOIaBaTesIeM 0 BCEM BONPOCaM, BOSHUKAIOIIMM B XOJI€ CAMOCTOSITEIBHOW PabOTHI
MIOCPE/ICTBOM DJIEKTPOHHOM ITOYTHI, MECCEH/KEPOB, COLIHAIBHBIX CETeH U T.11.

Joctyn obyuaromerocst K yaeOHbIM pecypcaM B PeXXUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSTENbHOI PaboThl OCYLIECTBISIETCS Yepes3
ceTb MIHTEepHET B yIOOHOM IJIsl HETO MECTe, BPEMEHHU H TeMIIE.

[Tpu 0Oy4eHnr MHBAIMIOB U JIUI] C OTPAHUYSHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI JJIEKTPOHHOE 00YyUeHHUE, TUCTAHIMOHHEIE
00pa3oBaTeIbHbIC TEXHOJIOIHU NIPEIYCMaTPUBAIOT BO3MOXKHOCTh ITpHeMa-Tiepeaady HHOPMAIUU B JOCTYIIHBIX JUIS HUX GopMax.
Peanu3zanust JUCIUILTHHEBI ¢ IPUMEHEHHEM DJICKTPOHHOTO 00yUYeHNs, TUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIOTUH (Hanee — D0,
JOT) ocymectBiseTcs Ha ocHOBaHUU «[l00XKeHUS 0 pealu3aluy OCHOBHBIX U JIONOJIHUTEIbHBIX 00pa30BaTENbHbIX IIPOrPaMM ¢
MPUMEHEHUEM 3JIEKTPOHHOTO 00yJIeHHs 1 AUCTAaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOIOTHH B (peaepatbHOM rocy1apCTBEHHOM
010/DKETHOM 00pa30BaTEILHOM YUPEKICHUH BICIIEr0 00pa3oBaHus «HeIsIOMHCKHUM ToCcyJapCTBEHHBIN YHUBEPCUTETY, «I1osoKeHus
0 MOPSIKE 3a4eTa 00YJarOIIMMHUCS 10 OCHOBHBIM PO eccroHABHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Uenl Y» pe3yabTaToB OCBOCHHUS B OpPTraHU3aIUAX, OCYIIECTBIISIOMNUX 00pa30BaTEeIbHYIO IESTEIbHOCTD, Y4eOHBIX
MPEMETOB, KYPCOB, TUCIUIUINH (MOIyJIel), IPAKTHK, OTIOJHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM» ITOCPEICTBOM IIEKTPOHHOM
unpopmarronHo-o0paszoBarensHoi cpeasl PTBOY BO «Uenl 'Y». B uckimountenbHbIx citydasx (Gopc-maxop u T.11.) Ipu
peanuzauu oOpazoBaTeNbHON AesTensHOCTH ¢ mpuMeHeHreM D0, JIOT MoryT npUMeHsTh KOMIIOHEHTHI, He BXOAAIINE B TIepedeHb
AJIEKTPOHHOM HHPOPMAIMOHHO- 00pa30BaTEILHON CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JUCHHUIIIMHBI OBYYAIOIINMMUCS C HHBAJIMJTHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHHE TUCHUILIMHBI HHBAJIHIAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JOPOBBSI OCYILECTBIIETCS C UCIIOIH30BAHUEM
ClICOUaJIbHBIX TEXHHUYCCKUX Cpeacts " ACCHUCTHUBHBIX I/IHq)OpMaI_II/IOHHBIX TeXHOJ’[OFHﬁ, MpeaoCTaBIIEMbIX PeCprHBIM
y4e0HO-METOINYECKHM [IEHTPOM 0 OOYUSHHIO WHBAIUIOB H JIHI] C OTPaHMYCHHBIMH BO3MOXKHOCTSIME 310poBbst Yenl'Y 1o 3ampocy
00yyaroIerocs.

1. MoOmibHbBIE CTIeIHaNTbHbIe TEXHUUECKHE CPEICTBA ISl JIML C HApyIICHUSME 3pEHHS: IIOPTATHBHBIN KOMITHIOTED C BBOJIOM/BBIBOJIOM
mpudrom Bpaiinst ¢ cuntesaropom peun «ElBraile-W14J) G2»; HoyrOyku ¢ nporpammHuoii skpanHoro goctyna NVDA; anekrpoHHbIe
YBEIHYHUTENH IS yIAJICHHOTO MPOCMOTPA; BUICOYBEINYUTENHN IIOPTATHBHBIE; TU(IIOILIeep; HU(POBbIE AUKTO(DOHBI.

2. MoOunpHbIe CrienyanbHble TEXHUUSCKHE CPEACTBA Ul JIMIl ¢ HAapYLICHUSIMHU CIIyXa: CHUCTeMa CBOOOJHOTO 3BYKOBOTO IOJISI CO
BCTPOCHHOW COBMECTHMOCTEI0 ¢ FM-ycTpoiictBamu; paanokiaccel «CoHer-PCMy ¢ mepemaTynkoM, 3ayIIHBIM HHIYKTOPOM U
MHIYKIHOHHON TeTiel; cucreMa MHGOPMAIMOHHAs s cnadociblmamux nepeHocHas «Mctok» A2 co BCTPOEHHBIM ILIEEPOM —
3BYKOBBIM HH(POPMATOPOM; JOKYMEHT-KaMepa; NpOorpaMMHUpyeMbIe CITyXOBBIE alnapaTbl MHINBHAYaJIbHOTO ITOJH30BAHHSI.

3. AccucruBHble MH(OpPMAIMOHHBIE TEXHOJOTMH: MPOTPAMMHOE obOecreueHne SKpaHHOro nocryna ¢ cuHte3oM peun NVDA,;
MPOTPaMMBbI SKPAHHOTO YBEIHYCHUS; IPOTPAMMBI PEUEBOTO CHHTE3a [Tl KOMIIBIOTEPOB M HOYTOYKOB; IIPOrPaMMBI PEYEBOTO CHHTE3a
JUIst MOOMJTBHBIX YCTPONCTB; KpaHHas KIAaBUATYypa; SKpaHHAs JIyma.

IIpn HEoOXOOMMOCTH Ul OOYYAIOIIMXCS C HApyIICHHSMH 3peHHs Ha pabouyux MecTax Ui MPOBEACHHS NPAKTHYSCKUX WITU
na0opaTOPHBIX 3aHIATUH YCTaHABIMBaeTCs CIEIMalIbHOE IMporpaMMHoOe oOecriedeHue (mporpamma peueBod Hauranuu NVDA,
peUeBble CUHTE3aTOPbl, SKPAHHbIE JIYIIbL).

B yueOHble aymuTopuu oOecreynBaeTCs OCCHPENATCTBEHHBIH JOCTYN JUIsi OOYYAIOUIMXCS HMHBAIMAOB M OOy4arolmuxcs ¢
OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3IOPOBbs. B Kaxaoil ayauropuu, rae oOydaroTCs WHBAIUABI WM JIHIA C OrPaHHYCHHBIMH
BO3MO>KHOCTSIMH 30POBBSI, IPEAYyCMAaTPUBAETCSI COOTBETCTBYIOIIEE KOIMYECTBO MECT UL 0OYUarOMIMXCsl ¢ yIeTOM HapyIIeHHH HX
3J0POBbSL.
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JU1st ocBOCHNS IVICIIMILTHHBI HHBAJIHAAM 1 JIUIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3I0POBbS IPEOCTABIISCTCS IOCTYH K IIEYaTHBIM
WCTOYHHKAM, IMEIOLIMMCSI B HaydHOH 6ubnnoTeke Yenl'V, ¢ MOMOIIBIO ClIEIUANBHBIX TEXHHIECKUX CPEACTB; AOCTYH K SJIEKTPOHHBIM
HCTOYHHMKAM, IIPEACTAaBICHHBIM B (OpME 9JICKTPOHHOIO JOKyMeHTa B (¢oHAe HayyHol Oubmmoreku Yenl'Y wmm
JJIEKTPOHHO-ONOIMOTEUHBIX CHUCTEMAaX, ¢ MOMOINBIO CIIEIHMANBHBIX TEXHUYECKHX M NPOTPaMMHBIX CpeICTB (pabodee MecTo st
HE3psAUero II0JIb30BaTels C IporpaMMHBIM oObOecredeHHeM 3KpaHHOro joctyna ¢ cuHre3oM peun NVDA, pabouee mecTo ¢
KOMITBIOTEPHBIM POJIIepOM H KiaBuarypoii Clevy ¢ 6oJbrMy KHOIKaM¥ B ¢ pa3/Ieisiolel KIaBHIIH HaKJIaaKo#).
Y4eOHO-MeTOANUEeCKHE MaTepHaibl Ul OOYJarONIMXCsS U3 YHCJIa MHBAJIUIOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
HPEIOCTaBIAIOTCS B (hOPMaX, afaNTHPOBAHHBIX K OTPAHMYCHHSAM UX 3/J0POBbS U BOCIIPUATHS HHPOPMAIUN:

JInist i ¢ HapyIIeHNUsIMU 3peHHS:

- B [IeYaTHOH (popMe yBEITMYECHHEIM MIPHPTOM,

- B popMe IIIEKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B euaTHO# hopme mpudTom Bpaiins.

JInis U1 ¢ HapyLeHUsIMU CIIyXa:

- B IIeyaTHO# (opme,

- B (h)opMe 3IIEKTPOHHOTO JIOKYMEHTA.

Jnist min ¢ HapyIIeHNUsIMH OIIOPHO-/IBUTATENEHOTO anmapaTa:

- B IeYaTHOM (opme,

- B popMe DIIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIA IepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA 00YJalOIIXCsL.

JIJ1s MHBAJIMIOB U JIUII C OTPAHUUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI OCBOCHHE TUCLUIIIIMHBL MOXKET ObITh YaCTUYHO WU IOJHOCTBIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM AUCTAHIMOHHBIX 00Pa30BaTENLHBIX TEXHOIOTHH.

ITpu npoBeneHKUU IPOLETYPhI OLIEHUBAHUS PE3YJIbTATOB O0YUSHUS HHBAJIUIOB U JIMLI C OTPaHUYIEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI 110
JCIUIUIMHE O00ECHeYnBaeTCsl BBINOJNHEHUE CIEIYIOMNX JOIOJHUTEIBHBIX TPeOOBaHUH B 3aBUCHMOCTH OT HHAWBHIYAIBHBIX
0COOCHHOCTEH, 00yUarouXCs:

a) gocTymHas popMa MpeIoCTaBICHIs HHCTPYKIUH MO TOPSIKY MPOBEIESHHS POLeIyphl OLleHUBaHUs (YCTHO, B MUCEMEHHOH (opme,
B IIUCbMEHHOU (opme mpupTom Bpaiinis, ycTHO ¢ HCHIONB30BaHUEM YCIYT CYpAONEPEBOIUNKA);

0) moctynHas Qopma HpenoCTaBIeHHs 3aJaHWH OIIEHOYHBIX CpenCcTB (B mewyaTtHO dopme, B medyaTHOH (opme YBETHMYSHHBIM
mpudToM, B neuatHoit popme mpudrom bpaiins, B hopme 3IEKTPOHHOTO TOKYMEHTA, 331aHHS 3aUUTHIBAIOTCSI ACCUCTEHTOM, 3aIaHUs
MPEIOCTABIISIIOTCS C HCTIOJIb30BaHHEM CYPIOIIEPEBOIA);

B) JOCTYNHas (opMa MpeJOCTaBICHUs OTBETOB Ha 3ajaHus (MMCHbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMITBIOTEPE, MUCBMEHHO
mpudTom Bpaiiis, ¢ HCHOoNB30BaHIEM YCIYT aCCUCTEHTa, YCTHO).

ITpu npoBeneHMu MpoLERypbl OLICHUBAHUS PE3yIbTaTOB 00YUEHMsI HHBAIMUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/{0POBbSI
IpeIycMaTpUBAETCs UCIIOIb30BAaHNE TEXHUUECKHX CPENICTB, HEOOXOAUMBIX MM B CBSI3H C UX HHIUBHIYAJIbHBIMU OCOOCHHOCTAMU. DTH
CpeAcTBa MOTYT OBITh IpefocTaBieHbl Yenl'yY Wi MOTYT HCTIONB30BaThCs COOCTBEHHBIE TEXHHIECKUE cpeacTBa. [Ipu HeoOXomuMoCTH
HWHBaJIUJaM U JinaM ¢ OTpaHUYC€HHBIMH BO3MOKHOCTAMU 3J0POBbA IIPEAOCTABIIACTC JOMOJIHUTEIIBHOC BpEMS I TIOATOTOBKH OTBETA
Ha 3aJ1aHus, IPOLIeAypa OLICHUBAHHUS PE3yNIbTaTOB O0YUSHHMS MO IUCIUTUTHHE MOKET IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

HpOBe}ICHI/Ie npoueaypsl OLCHUBAHUA PE3YIIHLTATOB 06yquI/m HUHBAJIUAOB W JIUL C OTPAaHUYCHHBIMH BO3MOXXHOCTSAMH 310POBbBA
JIOITYCKAETCS C MCIOJIb30BaHIEM AUCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOIOTHH.
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[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

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,



NuauBunyanbHoe 3ananue no auctuniande " Iuddepennunanbubsie ypaBHeHus"
1 CEMECTP

Tema Ne 1:  Vpasnenus nepsozo nopadka, paspewervie
OMHOCUMEALHO NPOU3BOIHOT]

Bxttodyens! ciaemyromiue TUNB YpaBHEHUH :

1. VpaBHeHUd ¢ pa3eadioNIMUc TepeMeHHbIMY.

2. OgHOpOmHBIE YPABHEHHUS.

3. YpaBHeHHSI, CBOJAIINECH K OJIJHOPOHBIM.

4. Jluneitnple ypaBHEHUd MEePBOTO MOPSIKA.

5. Ypasuenus Bepnysin.

6. YpaBHenus B 1OJIHBIX Juddepennuaiax, THTerPUPYIOMUI MHOKUTEb.

1.1. Pemutn:

1) o =tg*(y + ), mpm yenosmn y(0) = 7

2) v =tg(y+z)+ 1, upu ycaosun y(7) =0

3) dy—sin(y — x)dx = 0, upu ycaosun y(27) = 27

4) y =(y+2x—1)(y+2x—4), upnu yciosuu y(2) =0
5 v =(y+z+3)(y+2z+1), upu ycaosun y(0) =0
6) o' = (3r —y+2)? — 1, npu ycaosuu y(0) = 3

7) o = (z+y+4)% npu yerosun y(0) = —3

8) v = (y—4a +3)? upm ycrosum y(0) = —4

9) ¢ =+/2x —y + 3+ 2, upu ycaosun y(—1) =1

10) o' = m + 2, npu ycuopuu y(1) = 2

11) ¢ —(z+y)In(z+y+5)=In(z +y+5)° — 1, mpu ycrosun y(0) = e — 5
12) cosydy — (14 cosz)sinydr =0

13) (y+x—3)2%dy—(2—y—2)*dr =0

14) (y—4r —2)*dy = (2y — 8z — 3)*dx

15) (x4 1)dy — [(#* — 2) InyY]dx = yInydz



L9
16) o' (z +2)*(x — 3) <lny — 2% siny? + sg;g; ) — 95

) 2sin® a:(y2 1_ T+ 2" 1 In2)dy — (xsin® x + cosz)dx = 0
) z(z + 3)*(cos®y — ysin 2y + 4y + 3)dy — (22 + 9z + 9)dxr = 0
) a?cos® z(y(1 —siny) — 2siny + 3)dy — (y + 2)(2* + cos* 2)dx = 0
20) (1 + 2%)(cos(Iny) — 2y* siny?) sin xdy — y[(1 + 2*) cos x + sin x]dz = 0
) Vo —1(y*+3y* —y+ Ddy — [1 — (z — 1)% sin(z — 1)*](y* — 1)(y + 1)dz = 0
) 2 [(y+4)In(y(y +4)) —4 - 2y(y +4)sin(y® + D)y —2(y +4)(z*Inz —2—-1) =0
) dyla®(sin(y? + 1) cos?(2y + 3) + 2y cos(y” + 1) cos(2y + 3) + sin(4y + 6) + 4)] —
—dr(22°Inz + 32°Inx + 2° + 2% + 32 — 3) cos*(2y + 3) = 0

24) (2% + 2z — 8)[(ctgy?)(2y + 2y* siny?®) + sin y*]dy +

2
4
+ 6—($2+2x—8)lnaj Rl dex =0
x —
1.2. Pemuthb:
2 2 2
1) ¢ = %, npu ycaosuu y(1) = —1
2) (y—y'x)arctg J_ x, npu ycaoun y(1) =0
x

2zydr = (32° — y*)dy, npu ycropun y(0) = 1

)
)
) y —xy’
)
)

o 2, npu ycaosun y(1) =1
rTyy

(2% + 3oy + 3y?)dx = (2% + 2xy)dy
dx dy
1?2 —zy+y? 2y —ay
2udr  y? — 3a?
y? y*
) Yy, _
8) (a: — Yy cos —) dx + xcos =dy =0
T x

dy =10

9) (14 e*¥)dx + e*/¥ (1 — 5) dy =0
y

2 3 2
Y , 3y’ + 6yx
10) y'=-—5-2 18) a2y =—5—F
§2+xy+y2 xixy+2y
1) ¢=——- 19) o =
T T —y
2 2
— 2
12) y’:w 20) y/:§+ Y
Yy Yy—
;oYY ry —y y
13) y'=5+6-+6 21) .
T b e Y
14) 3y == +8%+4 22) y =e¥/T 42
X x X
15) 2%y = y(y* + 2% 23)  (8y + 10x)dx + (5y + Tx)dy = 0
16) yVo=vy-z+ve 24) yly —ay) = Va'+y!
17) xdy — ydr = x\/22 + y2de  25) xy' = /222 + 4% +v.



1.3. Pemnrs:

2y—x—5
) v=5——" 7)
2x +
9) y =212 ° 8
) v 5:68_59 )
T+ oy —
3) y=——"2 " 9
)y 107~y 9 )
T+ 2y
4) =20 10
) v Ty )
y - —
5 A — 11
e P )
6) o = Y2 12)
x+y—22
r+y
B) V=g, 19)
7
14) 'Z% 20)
15) f__(A+y? 21)
z(1+y) —a?
1
16) :§¢E+\3/§ 22)
17) (2% — 1)y + 229> =0 23)

1.4. Pemutn:

21)

22)

(2y + zy®)dz + (z + 22y*)dy = 0 24)

25) ()2 = e 4

1

/

t(1 +t*)dw = (v + xt*> — t*)dt, npu ycnopun (1) =

, 2x+y—3
r—1

, T+ Ty—38
92—y —8

y 3y+3
2:1:+§

) _ T +dy+4

T 326

J - r+2y—3
dr —y —3

,  T—2y+3

A ;)

, 2r—y+1
r—2y+1

(x+y—1)de = (2x+2y — 1)dy

20y +2)?
(x4+y—1)?2

) = Y’
2(xy? — x?)

2y = x\y — 22+ 2y

(1 — zy + 2*y%)dr = 23dy

2, 2

Tty _ oy

i

s
4

S - x, npu ycaosun y(1) =0

)
2
A v
3) ¢ =ytgx+ secx, upu ycaosun y(0) =0
4) o — 7 _yx2 =1+ z, upu ycaosun y(0) = 1
5) o =32y + 2° + 2%, npu ycaosnm y(0) = 1
6) xy +y—e* =0, upu ycaosuu y(a) = b
7) (x4 1)y +ny=e"(z+1)"
;) y 14) dy _ 1
2ulny +y — dx xcosy—sty
2y —y) = (1+a%)e" 5) Y =€ —ey
) Y +ycosx =sinzcosx 16) wzy =cosz —vy
) Y +ay=e ) yde = (y’ - x)dy
) (2 -1y =1 ) ysinx + 1y cosx =1
) x(x?+ 1Dy +y=x(1+ 2?)? ) 2%dy + (3 — 2xy)dz =0
(x — 2oy — y*)dy +y*de =0 23) 2ydr + (y* — 62)dy =0
(@ + 1)y =22y = (1+2%) 24) () = —tgy
CoSyY
1 -2z cosxsiny + tg“w
Y+ y=1 25) (x)y' = ytige

sin x cos y



1.5. Pemnrs:

—_

2y’ +ycosz =y ' cosx(l+sinz), mpu yeaosun y(0) = 1

)
1
2) 2zy — 3y = — (52 + 3)y°, npu yeaosuu y(1) = —
) 2zy —3y=—( )y”, mpu y y(1) 7
3) 3zy + 5y = (4o — 5)y*, npn yerosmm y(1) =1
4) 3y +2xy = 2xy2e_2‘”2, pu yeaosun y(0) = —1
5) 2y + 3ycosx = e**(2+ 3cosx)y !, npn yeaosun y(0) = 1
6) zy —y=—y*(Inz +2)Inz, upu ycaosuu y(1) =1
7) 3(xy' +vy) =y*Inx, npu yeaosun y(1) = 3
8) (Wayy —2*Vyr+1=(z+1)(y" +1)
9)  (%)6z°ydzr + (y*Iny — 32%)dy = 0
1 (22 +y2\°
10 hp=2
) G o= 5 (S
11) ¢ —ytgr +y*cosz =0 19) o + 2wy = 22%°
12) d 2 ) 20) o yow
rar — —_— — = —
Y R 4 2y(x + 1)
13) yy'sinz = cosz(sinz — y?) 21) y" May' +y) ==
bd
14) ydy——d:);— f 22) y’+%~l—y —0
15) zy' — 4y—x\/_—0 23) y—y+y COS.T—O
16) y—1vy cosz=y?cosz(l —sinw) 24) 29/ +y=19’Inx
2y 2y : Ty
1 — = 2 =
Ny z, cos?x 5y x\/?—i_xz—l
18) o +xdy=3y 26) y* = (vyy +1)Inx

1.6. Pemutn:

1) (2% —sin®y)dr +xsin2ydy =0 8) ay +1=¢e""
2) ady +ydr + y*(xdy —ydx) =0 9) (2° +y)dr — xdy =0
3) (2?4 y* + 2x)dr + 2ydy =0 10) y(1+ xy)de —xdy =0
4) vde tydy _ ydo — ady 11) ya¥ 'dr + 2¥Inxdy =0
/22 &+ y2 T2
5) (2°+y*+y)de = ady 12) 2*y° +y+ (2 —2)y' =0
32 Y

p_ BE 13) Y4 —Inz)dy =
6) vy P — 3) xx+( nz)dy =0
7)) (2® —y)dy +z(y+ 1)dx =0 14) (2zy* —y)dz + (y* +z +y)dy =0

. 2
Y + sin x cos (xy)dx—l— v dy +sinydy =0
COS2($?J) COSQ(xy)

1 1 1
16) (—smz—%cosg—i-l) dzr + (—cosy—%sinf—l——Q) dy =0
Y y x Zz x r oy y oy

17) 14222 +y?)de + (=1 + /2?2 + y?)ydy =0

18) (zcosy — ysiny)dy + (zsiny + ycosy)dr =0

15)

3
19) (2my—|—x Y+ 3>dm+(a: +y*)dy =0



1 y> ] [ x? 1]
20) |-———=|de+ |——5——|dy=0
et o5
21) (xcosquysiny) ydx + (wcosy—ysing> xdy =0
x x x T
22) (2zy—In(y+1) 42z —yln(y + 1))de — xdy — ydz =0
23) (cosx —zsinz)ydr + (rcosx — 2y)dy =0
24) (2* 4 1)(2xdx + cos ydy) = 2x sinydx
25) (22%y* — y)dr + (22°y* — 2)dy =0

Tema Ne 2:  Jlunetinoie ypasnenus ¢ noCmoAHHMU
KOIPPUUUEHMaAMU, CUCTLEMbL NUHETHDIT YPASHEHUT
¢ NOCMOAHHBIMU KOIPPULUERMaMU.

BxJitouenbl cjiejlytoniue THIIbL 33/1a4 :

1. IlocTpoenne JTMHEITHOTO OJHOPOIHOTO yPABHEHU

2. Heomnoposubie juHeiinbie ypaBHEHUs CO CHEIUAJIBLHON TTPaBOil 9acThIo

3. Pemenne quHeiiHOIO HEOJHOPOJIHOIO YPABHEHHUS METO/IOM Bapualluu MOCTOSHHON
4. OpHOpOIHAA cUCTeMa JUHEHHBIX YPaBHEHHI ¢ TTOCTOSHHBIMA KOIMMOUITHEHTAMH.
5. DKCIOHEHTA MaTPHIIBI.

2.1. locrpours suHeitnoe ojHOpoAHOE JuddepeHiinajibHOe YPaBHEHHE ¢ HOCTOSHHBIMU KO-
sddunnentamu (Bo3MOKHO GoJIee HU3KOIO TOPS/IKA), HMEIee YacTHBIE PelleHus:

1) y =2xe™™, yp=—ze > 11) 3 =4cosw, y; = —sinx

2) yy,=axsh8x, yo=e 12) y=at+22, yp=-1

3) y1 =cosx —sin2x 13) yp=e"+e*, yy=>5—1a?

4) y = 2%, Yy =9 14) y; = ze3®sin3x, 1y, = €3% cos 3x
5) y = xte ™ — 3x%e” ™ 15) yi=a3 yo=21° y3=2

6) y1=2shz, ys=uxzchz 16) y1=222—3, yp=¢

7 yw=T, yo=5r, yz=a%" 17) y =xsin2z, Yo = wcCc0s2T

8) y=x+e ™ yYyp=—c= 18) y; =cosbxr —1, 1y, =5z

9) y; = rsindxcosdx 19) y; =sin2x — cosdx

10) y; = 10xe™™, yp =a%e™" 20) y; =2shz —4chzx, y,=axe ",

2.2. Pemurn:

1) y") 4+ 8y" + 16y = cos 2z
2) yUV) —y = ze® + cosx
3) yUV) — 2y 4y = 8(e® + e %) 4 4(sinz + cos x)



4) Y — 4y +4y =sin2z+x
5) y" — 4y’ + 4y = sin 2x cos 2x
6) vy’ —4y + 4y =sh2z

7 y' —4y +4y =shx +sinx
8) y'+y=chz

9) y'+y=sinx—2e"

10) 2y" + 5y = b5x? — 2z — 1
11) 2y" + 5y = 100ze " cosx

5)
12) 2y” + 5y = 3ch %
13) y" —3y" +4y = (162 — 21)e "
14) y" —y" =2y = (6x—11)e™

15
16
17
18
19
20

)
)
)
)
)
)
)
)
)
)
)

y" —y" =9y + 9y = (12 — 16x)e”
y/// +y// . y/ —y = (SZE +4)€x

y" +4y" + 5y + 2y = (122 + 16)e”
y" —5y" + 8y — 4y = (2 — 5)e”
y" — 3y + 2y = —4xe”

y/// + y// . 2y/ _ (6&3 + 5>€x

y/// 4 2y// 4 y/ — (181’ + 21>62a:

y" — 3y + 2y = (4x + 9)e**
(

y" — 3y + 2y = (122 + 14)e*

y" — 4y + 5y — 2y =2x+3
y" — 3y + 2y = e *(42* + 4z — 10)

2.3. PemuTh, nConb3ysd MeTOJ, BapHAIMU TMOCTOSHHOI:

Y 1
1) y//+_:
m? 7T2czosE
,
T
2) y”+7r2y:
cos
3) y +rly=—
sin 7z
4) y" + 4y = 8ctg 2z
5) y' +y=4dctgx
6) ' +ytctg?r=0
T Y+ 0y =
) vy cos 3x
8) 1 + 9y =
; V= Gy

y' + 4y =sin’ x

2.4. Pemuthb cucremy & = Ax:

10)

_ =

)
)
)
) Y -y =V e
)
)

96390

" _ 9 / 18 - _ -

Yy Oy + 18y =
96—350

" 3 / —

y" =3y —35r3e—3r
e X
1z /
+3y =

(&

" /
4 y_2+e—9”

//_6/ 8:—
y" — 6y + 8y e

//_6/ 8 —
y' =6y + 8y = ooy

y// o y/ — 623: cos ex

y' +y=24sin’x

5 —3 2
LLA=[6 —4 4], M =1, \a=2, )\3=3.
4 —4 5
4 =5 2
2. A=1|5 =7 3|, =1, A\s=0.
6 -9 4
0 11
3AI 1 10 ,)\1:0,>\2’3:1.
-1 0 1
I -1 1
4 A: 1 1 —1 ,)\1——1, )\2:1, )\3:2
2 -1 0
7T —12 6

5. A=[10 =19 10|, A\ = —1, Ags = 1.

12 =24 13



10.

11.

12.

13.

14.

15.

16.

17.

18.

2 0 -1
A - 1 -1 0 y )\17273 - 0
3 -1 -1
1 -2 -1
A: -1 1 1 ,)\1:—1,)\2207)\3:2.
I 0 -1
1 -3 4
A = 4 -7 8 5 )\1 - 3, )\2,3 =—1.
6 -7 7
3 -1 1
A=(1 1 1|, M=1, =2 X\3=5.
-1 4
4 2 -6
A= 2 1 =3], A\ =14 M3=0.
-6 -3 9
I -3 3
A - —2 —6 13 5 )\17273 - 1
-1 -4 8
2 1 0
A: 1 3 —1 ,)\1:2, )\2?3:3:|:Z'.
-1 2 3
4 =5 2
A=15 =7 3|, A =1, \s=0.
6 -9 4
2 -1 2
A = 5 —3 3 , )\17273 == —1
-1 0 =2
-1 =2 2
A - —2 —]. 2 5 )\1 = 1, )\2,3 - :i:Z
-3 -2 3
7 —12 6
A=110 =19 10|, A\ = —1, Ags = 1.
12 -24 13
-2 1 2
A=1[=1 0 2], A =-1, \a5=1
-2 0 3
-3 2 2
A=-3 =1 1], A\ =-2, A3 =—-1+2.
0



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

e}
—_
—_

b
Il
(NI
N O
—_ =
>~
flrt
Il
w
>
ql\D
w
Il
|
=

b
Il
DO
ot
|
N
>

2
|
N
>~
[N}
w
Il
w

A= -1 0 1 ,)\1:07 )\273:1.

A - 1 —4 O y )\17273 = —2

[\
(=
|
—
(S

b
Il
—_ =
N =
||
S Ot
>
flr
Do
w
|
|
—

N

I

|
DN~
—_ R =
N OO

>~

et

[N}

w

|

[\

s
I
—
(0.¢]
|
Nej
|
w
>

—
[\}
w
|
=)

3 2 =3
A - 4 10 —12 3 )\17273 = 2
3 6 =7

9 —6 =2
A - 18 —12 —3 5 )\172’3 - —3
18 -9 —6

46 —15
A=|13 =5 |, Aas=1.
12 —4
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[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 | 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




KonTtpoasnas pabora Ne 3

Bapuarm 1
. Hna zapasn Ko ¢ = ¢3 /2, 2(0) = 1 ykazaTh Kaxoii-
HUOY/Ib OTPE30K, HA KOTOPOM CYIIECTBYET DeINleHHe C
JIAHHBIMU HAYAJIBHBIMU YCJIOBUSIMI.

. IToctpours I10CJIeIOBaTEIbHbIE IpuodIMKe-
HUS Yo, Y1, Y2 K PEIIEHUIO JIaHHONH  3a/1a4u:

Y =y*—z,y(0) =1

. Ilpu xakmx mOpgAKax N ypaBHEHUE y(”) =
fyy ", ...,y ) ¢  menpepesro  mudde-
peHupyeMoil pyHKIueil f MoKeT UMETh Cpeu CBOUX
pemrenuit 1Be GyHKIUN: Y = 2, Yo = 2 + 25,

. a) Pemurs ypasnenune: y'%x =2y — 1.
6) BoiiesnTs ocobbie perenust (€CJM OHH €CTh ).

. Pemmute ypaprenme: y'2 + 2yy" = 0.

. Pemmure ypaprenme: 4y’ = x2 +1y''2.

Kontpoasnas pabora Ne 3
Bapuarm 4

. Hna sagaun Komm & = t7/22, 2(0) = 1/7 ykaszatnb

KaKOM-HUOYIb OTPE30K, HA KOTOPOM CYIIIECTBYET pellre-
HUE C JAHHBIMU HAYAJIbHBIMUA YCJIOBUSIMU.

. HOCTpOI/ITI) 11ocJjieJoBaTe/JIbHbIe HpI/I6.HI/I)Ke-

HUA y07 yl, ’yQ K peHleHI/IIO ‘ZLaHHOﬁ 3aa49M:
y =y*+ 22, y(0) = 0.

. HpI/I KaKUX Ha4YaJIbHBIX YCJIOBUAX CYINECTBYET €IWH-

CTBEHHOE penieHne CuCTeMbl:

d d
Sy Vi1 = V.

. a) Pemuts ypasuenme: y = zy’ — 3y'3.

6) BoiiesuTs 0cobble perieHns (€C OHU €CTh).

. Permuts ypasmenme: o' (1 +y'?) = 5y".

. Permuts ypasmenme: o' = (x + 1)y” + "%

Kourpoabpnas pabora Ne 3

Bapuarnm 2
. st zagaun Komm & = t3/2% 2(0) = 1/6 yxaszatsb
KaKOH-HUOY/Ib OTPE30K, HA KOTOPOM CYIIECTBYET Dellie-
HPE C JAHHBIMYA HAYAJIbHBIMA YCIOBUSIMU.

. HocTpours TIOCTIeTOBATEIHHBIE pUOTNKEHUS
Yo, Y1, Y2, 20, 21, 22 K penieHuro ,HaHHOﬁ 3a1a9M:
/_ I .2 — —

. Ilpy KakMX HAYAJBHBIX YCJIOBUSAX CYIIECTBYET €JIMH-
cTBeHHOE pemrenne ypasaenus: (r + 2)y"” =y’ + /y.

. a) Pemurs ypasnenne: 2y"® — 3y + 1z =y.
6) BbLiesuTh 0coOble perieHns (€Ciau OHU €CTh).

1"

. Permuats ypasmenme: (y")? — ¢’y = (y'/x)z.

. Permuats ypasmenme: y"?y’ + 3y’ (v —y') — 2z = 0.

Kourpoapnas pabora Ne 3
Bapuanwm 5

. Hnst sagaan Komm & = t/a3, x(0) = 1/3 yxaszathb

KaKOH-HUOY/Ib OTPE30K, Ha KOTOPOM CYNIECTBYET pellie-
HU€ C JAHHBIMU HAYAJIbHBIMA YCIOBUSIMA.

. ocTpouts TIOCTIeTIOBATEIbHBIE pUOTNKEHUS

Yo, Y1, Y2,20, 21, 22 K DPEHICHUIO ,ZL&HHOﬁ 3aJa9M:
y' =y*/z, 2 =y/2,y(0) =1,2(0) = L.

. Ilpu xakux TmTOpsaKax N  ypaBHEHNE y(”) =

flzyy, vy, ... ,y(”_l)) ¢ menpepblBHO gudde-
peHnupyemMoii (pyHKIMe [ MOMKET UMETh CPeJ CBOUX
perrrenuii e GyHKINU: y1 = T + xg, Yo = 502/2 + .

. a) Pemmuts ypasuenme: x2y? = xyy’ + 1.

6) Boiiesuts 0coOble perieHns (€Cal OHU €CTh).

1,01

. Pemmuts ypasmenme: y'y" = 2(y")%.

. Pemmurs ypasuenwe: 5y’ + y"? = z(y" + z).

KonrpoasHas pabora Ne 3

Bapuarwm 3
. Hna sagaun Komm & = t8/22, 2(0) = 1/8 ykazatnb
KaKON-HUOYIb OTPE30K, Ha KOTOPOM CYIIIECTBYET pellre-
HUE ¢ JIAHHBIMU HAYaJIbHBIMH YCJIOBHUSIMU.

. IlocTpoutn TOCJIeIOBATETHHBIE pubIIKe-
HUSL Yo, Y1, Y2 K PEIIEHUIO JaHHOH  3a/adu:
y' =y +z,y(0)=0,9(0) = 1.

. IIpun  kakux nopsakax n  ypasmemme y(™ =
f@y vy, y" ) ¢ menpepemsno  mucbde-
pennupyeMoil pyHKiueii f MoKeT UMETh Cpeau CBOUX
pemrennit pyukmn: y; = + 1, yo = & + cos .

. a) Pemurs ypasnenne: y = xy'? — 2y'3.

6) BbLiesuTh 0cobble perieHns (€Ciau OHU eCTh).
. Penmrn ypasmernme: yy” + 1 =y,

. Pemmnrn ypasmenme: y'* — o3y = 1.

Konrpoasnas pabora Ne 3
Bapuarm 6

. Hoa sapasm Ko & = t° /22, 2(0) = 1 ykaszaTnb Kaxoii-

HUOYIb OTPE30K, Ha KOTOPOM CYIIECTBYET PEIIeHHE C
JAHHBIMU HaYaJ/IbHBIMU YCJIOBUAMMU.

. IlocTpoutn TOCJIeIOBATETHHBIE pubIIKe-

HUST Yo, Y1, Y2 K PEIIeHUIO JaHHOW  3aJadm:
Y =y2+322 -1, y(1) =1.

. HpI/I KaKUX Ha4dYaJIbHBIX YCJIOBUAX CYINECTBYET €IWUH-

CTBEHHOE DellleHNe YPaBHEHU:

vy @ —y") =y

. a) Permuto ypasuenme: yy'? = 2xy’® + 1.

6) BbuiesuTh 0cobble perieHns (€Cau OHU €CTh).

. Pemmurs ypasuenme: y'? = (3y — 2y )y".

. Pemmurs ypasuenme: xy’3 =1+ y".



KonTtpoasnas pabora Ne 3

Bapuarnm 7
. Hna samasan Komm & = t2/z, 2(0) = 1/2 ykazarnb
KaKON-HUOY/Ib OTPE30K, Ha KOTOPOM CYIIECTBYET pellre-
HUe C JIAHHBIMU HAYAJIBHBIME YCJIOBUSIMU.

. ITocTrpours I10CJIeIOBATEIbHBIE IpuodJIKe-
HAS Yo, Y1, Y2 K PEIIEHUIO JIaHHONH  3a/1a4u:

yy' =1+ay, y(0) = 1.

. Ilpu xakmx mOpgAKax N ypaBHEHUE y(”) =
fyy ", ...,y ) ¢  menpepesro  mudde-
peHupyeMoil pyHKIueil f MoKeT UMETh Cpeu CBOUX
pemennit dbyukmun: y; = + 1, yo = x + cosz.

. a) Pemurs ypasnenne: y = In(1 + y'?).
6) BoiaesnTs ocobble perenust (€CJM OHH €CTh ).

. Pemmuts ypasuenue: 2y’ (y" + 2) = xy'"%.

. Pemurs ypasuenune: 2y’ = x +Iny”.

Kontpoasnas pabora Ne 3
Bapuarm 10

. Hna zapaam Komm & = 3/22, 22(0) = 1/2 ykazatnb

KaKOM-HUOYIb OTPE30K, HA KOTOPOM CYIIIECTBYET pellre-
HUE C JAHHBIMU HAYAJIbHBIMUA YCJIOBUSIMU.

. HOCTpOI/ITI) 11ocJjieJoBaTe/JIbHbIe HpI/I6.HI/I)Ke-

HUA Yo, Y1, Y2 K PeIIeHnro ,ZLaHHOIZ 3aa49M:
yy' =2 —byx, y(1) =2.

. HpI/I KaKUX Ha4YaJIbHBIX YCJIOBUAX CYINECTBYET €IWH-

CTBEHHOE pellleHNne YPaBHEeHUA:

(x+2)y" =y +/y.

. a) Permute ypasuenme: 2yy = x(y? +4).

6) BouiesuTs 0coOble perieHns (€Cal OHU €CTh).

. Penmts ypasnenne: y'Vthz =y,

. Pemmurs ypasmenue: y”(2y' + ) = 1.

Kourpoabpnas pabora Ne 3

Bapuanm 8
. Hns samaan Komm ¢ = t/x, (0) = 1/2 ykasarsb
KaKO-HUOY/Ib OTPE30K, HAa KOTOPOM CYIIECTBYET Perle-
HEE C JTAHHBIMA HAYAJTLHBIME YCIOBUSMHA.

. HocTpouts IOCTIeTIOBATETHHBIE pUOTNKEHUS
Yo, Y1, Y2,20, 21, 22 K PEHICHUIO ,ZL&HHOfI 3aa49M:
I 2 2 — —

. Ilpn kakux HaYaJIbHBIX YCJIOBHUAX CYIIECTBYET €/IMH-
CTBEHHOE DEIleHNe YPaBHEHUSI:

'\ 2x — dy = Vy'P.

. a) Pemmre ypasuenue: y = zy ++/1+ y'2.

6) BbLiesuTh 0coOble perieHns (€Ciau OHU €CTh).
. Pemmurn ypasuenme: y'y" =y + y'?y".

. Pemmuts ypasnenme: zy"” —y = e"z”.

Kourpoapnas pabora Ne 3
Bapuarnm 11

. Jnst zapaun Komm & = t/x?, 42(0) = 1/4 yxazatsb

KaKOH-HUOY/Ib OTPE30K, Ha KOTOPOM CYNIECTBYET pellie-
HU€ C JAHHBIMU HAYAJIbHBIMA YCIOBUSIMA.

. ocTpouts TIOCTIeTIOBATEIbHBIE pUOTNKEHUS

Yo, Y1, Y2, 20, 21, 22 K PEIICHUIO JAHHOU 3a/a4u:
Y =1-1/z,2 =y—x,y(1)=0,2(1) = 1.

. Ilpu xakux TmTOpsaKax N  ypaBHEHNE y(”) =

flzyy, vy, ... ,y(”_l)) ¢ menpepblBHO gudde-
peHnupyemoii (pyHKIMe [ MOMKET UMETh CPeJ CBOUX
pemennit nBe GYHKIMIL: ¥ = 22, Yz = 2o + 5.

. a) Pemmute ypasuenme: xy'? =y — vy’

6) BoiiesuTh 0coOble perieHns (€Cal OHU €CTh).

. Permuts ypasmenme: (1 + 22)y” + 2xy’ = 23

. Pemmrs ypasuenne: 2yy’’ = y? + v

KonrpoasHas pabora Ne 3

Bapuarm 9
. st samaam Ko 234 = ¢2, 32(0) = 1 ykasaTh Kaxoii-
HUOY/Ib OTPE30K, HA KOTOPOM CYIIECTBYET DPENIeHHe C
JIAHHBIMU HAYAJIbHBIMU YCJIOBUSIMHU.

. IlocTpoutn TOCJIeTOBATETHHBIE pubIIKe-
HUSL Yo, Y1, Y2 K PEIIeHHuI0 JaHHOW  3ajadu:

Y =y*—z,y(0) =1

. Ipn kakux mopsytkax n  ypasmemme y(») =
flx,y, 9y, ..., y" V) ¢ menpepsBrO  mudde-
pennupyeMoil pyHKiueii f MoKeT UMETh Cpeu CBOUX
pertennit Be GyHKIMH: Y1 = — 1, Yo = T — COS .

. a) Pemmts ypasuenne: y = (i — 1)e? .
6) BoiiesuTs ocobble perienust (€CJM OHH €CTh ).

. Permuts ypasmenne: y” (3 + yy'?) =y

. Pemmurs ypasuenne: (z+ 1)y” +y =2+ 1.

Konrpoasnas pabora Ne 3
Bapuarm 12

. Hna samasam Komm & = t/2* 2(0) = 1/2 ykazarn

KaKOM-HUOYIb OTPE30K, HA KOTOPOM CYIIIECTBYET pellre-
HHE C JAHHBIMU Ha4YaJIbHbIMUA YCJIOBUAMMU.

. IlocTpoutn TOCJIeIOBATETHHBIE pubIIKe-

HUA yo, y]_, yg K peH_IeHI/IIO ‘HaHHOf/’I 3a/1a9M:
y' =y +z,y(0)=04(0) =1

. HpI/I KaKnX Ha4dYaJIbHBIX YCJIOBUAX CYINECTBYET €IWH-

CTBEHHOE penieHne CUuCTeMbl:

d d
td%f =1+tyy —uz, (x—i—S)d—zt/ = ctgy.

. a) Pemute ypasuenue: 32 + yy’ — 22 —xy = 0.

6) BoiiesuTh 0cobble pertieHns (€Cau OHU €CTh).

. Pemnre ypasmenune: yy'" + 3y'y” = 0.

. Pemmurs ypapmenme: 2y"% — 3y"? +x =1y .



KonTtpoasnas pabora Ne 3

Bapuarm 13
. Hna sagaan Komm & = 3/z, 2(0) = 1/2 ykazarnb
KaKON-HUOY/Ib OTPE30K, Ha KOTOPOM CYIIECTBYET pellre-
HUe C JIAHHBIMU HAYAJIBHBIME YCJIOBUSIMU.

. HOCTpOI/ITI) 11ocJjie JoBaTe/JIbHbIe HpI/I6.HI/I}Ke-

HAS Yo, Y1, Y2 K PEIIEHUIO JIaHHONH  3a/1a4u:
! —

y =y +ze?, y(0) =0.

. Ilpu xakmx mOpgAKax N ypaBHEHUE y(”) =
flx,y, 9,y ...,y V) ¢ menpepsBro  mudde-
peHupyeMoil pyHKIueil f MoKeT UMETh Cpeu CBOUX
pertenuii iBe PYHKIAHI: Y1 = 5132/27 Y = xsinz.

. a) Pemmth ypasuenme: y = zy’ + 27
6) Boiiaesurs ocobble perenus (€Cjau OHH €CTh).

. Pemmuts ypasmenme: y"y = (y — 1)y'%.

. Pemurs ypasuenne: 'z =y (\/y"7 —1).

Kontpoasnas pabora Ne 3
Bapuarm 16

. Hna zamasm Ko ¢ = ¢/22, 2(0) = 1 ykazaTh Kaxoii-

HUOYIb OTPE30K, Ha KOTOPOM CYINECTBYET DEIIeHHE C
JAHHBIMU HAYaJIbHBIMU YCJIOBUSIMU.

. HOCTpOI/ITI) 11ocJjieJoBaTe/JIbHbIe HpI/I6.HI/I)Ke-

HUA y07 yl, ’yQ K peHleHI/IIO ‘ZLaHHOﬁ 3aa49M:
y =2y —xz,y(l) =1

. HpI/I KaKUX Ha4YaJIbHBIX YCJIOBUAX CYINECTBYET €IWH-

CTBEHHOE penieHne CuCTeMbl:

S L W
COST— = nt, — = —-.
a Y T dt 62T

. a) Pemuts ypasuenme: zy'® =1+,

6) BoiesuTs 0cobble perieHns (€Can OHU €CTh).

. Pemurs ypasmenme: 2xy’y’ = y'? — 1.

/

. Pemnts ypasmemnme: y'y"? — 2zy’"3 = 1.

Kourpoabpnas pabora Ne 3

Bapuarnm 14
. st sagaqn Kommu @ = t5 /2, 2(0) = 1 ykazarh Kaxoii-
HUOYIb OTPE30K, HA KOTOPOM CYIIECTBYET DEIeHHe C
JTAHHBIMYA HAYAJIBHBIMA YCIIOBUSIMI.

. HocTpours TIOCTIeTIOBATEIHHBIE pUOTNKEHUS

Yo, Y1, Y2 ,20, 21, 22 K PEHICHUIO ,ZL&HHOfI 3a1a9M:
! ! __ _ —

Yy =—z22=Y, y(O) - 17’2(0) =0.

. Ilpn kakux HaYaJIbHBIX YCJIOBHUAX CYIIECTBYET €/IMH-
CTBEHHOE DEIleHNe YPaBHEHUSI:

y'\/2 =y = 'y

. a) Pemurs ypasnenne: y = xy’ + 1y + 1y
6) BbLiesuTh 0cobble pereHns (€Ciau OHU eCTh).

. Permuts ypasuenue: x(y” +y?) =y +v'.

/!

. Pemnrs ypasuenue: y” = xy'" — 3y'"3.

Kourpoapnas pabora Ne 3
Bapuarnm 17

. Jnst zagaun Komm & = t3/23, 2(0) = 1/2 yxazats

KaKOH-HUOY/Ib OTPE30K, Ha KOTOPOM CYNIECTBYET pellie-
HU€ C JAHHBIMU HAYAJIbHBIMA YCIOBUSIMA.

. ocTpouts TIOCTIeTIOBATEIbHBIE pUOTNKEHUS

Yo, Y1, Y2 20, 21, 22 K PEUICHUIO JIAHHON 3aJa4u:
y' =22 =y* y(0)=1,2(0) = 2.

. Ilpmu KaKux n ypaBHEHHE y()

flzyy, vy, ... ,y(”_l)) ¢ menpepblBHO gudde-
peHnupyemoii pyHKIMeH [ MOMKET UMETh CPeJi CBOUX
pemnenuit e GyHKIUN: Y = x2/2, Yo = wsin .

. a) Pemure ypasuenue: 2y’ =z +Iny'.

6) BoiiesuTs 0cobble perieHns (€CI OHU €CTh).

. Pemnrs ypasmenme: yy” +y = y'2.

. Pemmurs ypasuenme: ¢’ = In(1 + y'"?).

KonrpoasHas pabora Ne 3

Bapuarm 15
. Hna samaum Komm & = t2/z, 2(0) = 1/10 ykasatnb
KaKON-HUOYIb OTPE30K, Ha KOTOPOM CYIIIECTBYET pellre-
HUE ¢ JIAHHBIMUA HAYAJIbHBIMU YCJIOBHUSIMU.

. IlocTpoutn TOCJIeIOBATETHHBIE pubIIKe-

HUSL Yo, Y1, Y2 K PEIIeHHuI0 JaHHOW  3ajadu:
r .3 2 —

y' =y’ +2° y(0)=0.

. Ipn kakux mopstkax n ypasmemme y(») =
flx,y, 9y, ..., y" V) ¢ menpepsBrO  mudde-
pennupyeMoil pyHKiueii f MoKeT UMETh Cpeu CBOUX
pemennit aBe bynknmm: y; = 2, yo = x(x? + 1).

. a) Pemurs ypasnenune: 5y + 4% = z(y + x).
6) BoiiesnTs ocobble permienust (€CJM OHHM €CTh ).

. Pemuts ypasuenne: yy’ =vy'(y' +1).

. Pemmure ypapmenue: x2y"? = xy'y” + 1.

. Pemnte ypaeuenune: xy” —y' = e“x?.

Konrpoasnas pabora Ne 3
Bapuarwm 18

. Hoa sapasm Ko & = t4 /23, 2(0) = 1 ykaszaTsb kaxoit-

HUOYIb OTPE30K, Ha KOTOPOM CYIIECTBYET PEIIeHHE C
JAHHBIMU HaYaJ/IbHBIMU YCJIOBUAMMU.

. IlocTpoutn TOCJIeIOBATETHHBIE pubIIKe-

HUA yo, y]_, yg K peH_IeHI/IIO ‘HaHHOf/’I 3a/1a9M:
y' =y +z,y(0)=0,4(0) =1

. HpI/I KaKUX Ha4dYaJIbHBIX YCJIOBUAX CYINECTBYET €IWUH-

CTBEHHOE DellleHNe YPaBHEHU:

(x+2)y" =y +/y.

. a) Pemurs ypasnenne: y® = 3(zy’ — y).

6) BbuiesuTh 0cobble pertieHns (€Cau OHU €CTh).

2

. Pemuts ypasuenue: y' = xy” + /1 + 3.



[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




KonTposapnasa padora Ne 4

Bapuarm 1

. dna sagaan & = evinx +xt, x(0)=1-— % HaHTH

0x(t,e)
Oe

IIPOU3BOAHYIO .
e=0

Haiitu Bce nostozkeHust paBHOBECH ST, NCCJIE0BATH UX HA,
YCTOMYMBOCTD, HAUTU IIepBble NHTEIPAJIbl, HAPUCOBATH
Gbaz30BbIl TOPTPET JTUHEHHON CHCTEMBI:

r = 2x+y—1
Y x4+ 2y+1.

HaiiTi Bce mostoykeHmst paBHOBECHUsI, UCCTIEJIOBATD UX HA
YCTORYMBOCTH, HAUTHU IlepBble MHTETPAJIbl, HAPUCOBATH
$a30BbI TOPTPET KOHCEPBATUBHONW CHCTEMBI:

i =4z — 2z.

KonTposapnasa padora Ne 4

Bapuarm 4

€
. st sajaam @ = — + 22%t,  2(0) = 1 — ¢ maiiTu npo-

Ox(t,e)
de o

U3BOJHYIO

HaitTu Bce mosioykeHnst paBHOBECHUsI, UCCIEIOBATD UX HA
YCTONYMBOCTD, HAUTU IIepBble NHTErPAJIbl, HAPUCOBATH
Gbaz30BbIl TOPTPET JTUHEHHON CHCTEMBI:

T r+4y —1
y = 2zx+4+3y+3.

Haittr Bce mostozkeHnst paBHOBECHsI, UCCTIEIOBATD X HA
YCTONYNBOCTD, HANTHU IIepBble NHTETPAaJIbl, HAPUCOBATH
$a30BbI TOPTPET KOHCEPBATUBHONW CUCTEMBI:

I =—e *+e".

Kourposabpuast pabora Ne 4

Bapuarm 2

2 3
. Moist 3anauam © = 5\3/1nm+xﬁ, z(0) =1— 3 %
N Ox(t, e)
HAJiTH IPOU3BOJHYIO ———| .
e e=0

HaiiTu Bce mos1oyKeHMsT pABHOBECHST, UCCIEIOBATD UX HA
YCTONYMBOCTD, HAUTH IIepBble NHTEIPAJIbl, HAPUCOBATH
Gbaz30BbIi TOPTPET JIUHEHHONW CUCTEMBI:

T y—ax+2
y = 3x+y-—2.

HaiiTr Bce mostozkeHust paBHOBECHsI, UCCTIEIOBATD UX HA
YCTORYMBOCTH, HANTHU IIepBble NHTETPAaJIbl, HAPUCOBATH
Gda30BbBIi TOPTPET KOHCEPBATUBHONW CUCTEMBI:

r=—e"+1.

Kourposabpuast padora Ne 4

Bapuarwm 5

9 5
. Hna sanaun & = =V n®z+z \3/t2, z(0)=1— 2 %
N Ox(t,e)
HAHUTH MPOU3BOMHYI0 —— | .
e e=0

HaiiTu Bce nostozKeHus paBHOBECH ST, NCCJIE0BATH UX HA
YCTONYMBOCTD, HAUTU IIepBble NHTErPaAJIbl, HAPUCOBATH
Gbaz30BbIil TOPTPET JTUHEHHONH CHCTEMBI:

z
Y
HaitTr Bce mostozkeHmst paBHOBECHsI, UCCTIEJIOBATD X HA

YCTONYNBOCTD, HANTHU IIepBble NHTETPaJIbl, HAPUCOBATH
$a30BbI TOPTPET KOHCEPBATUBHONW CUCTEMBI:

r—2y—1
x+ 4y + 2.

I = —cosz.

Kourpoapuast pabora Ne 4

Bapuarwm 3

. st zajaum @ = € + 222,  x(0) = 1 + & naiitu npo-
0x(t,e)
Oe

A3BOAHYIO .
e=0

HaiiTu Bce mosioykeHust paBHOBECHUsI, UCCIIEJIOBATD UX HA
YCTONYNBOCTD, HAUTHU IlepBble NHTETrPaJIbl, HAPUCOBATH
Gbaz30BbIl TOPTPET JINHEHHONW CHCTEMBI:

{v

Haiitu Bce mostozkeHns paBHOBECH ST, UCCJIEI0OBATD UX HA

Tr 42y +3
3z + 2y — 1.

YCTOMYMBOCTDb, HAMTH IIepBble UHTETPaJIbl, HAPHUCOBATD
ba30BbI TOPTPET KOHCEPBATUBHONW CUCTEMBI:

I = cosx —sinx.

Kourpoapuast padora Ne 4

Bapuarm 6

. st zajaun @ = ex + 222, x(0) = 1 + &2 naiitu
0x(t,e)
OPOU3BOAHYI0 ————%| .
Os  |._o

HaiiTi Bce mosioykeHMst paBHOBECHUsI, UCCIIEJIOBATD UX HA
YCTONYNBOCTD, HAUTHU IIepBble NHTETrPaJIbl, HAPUCOBATH
Gbaz0BbIi TOPTPET JTUHEHHON CHCTEMBI:

T
)
Haiitu Bce mostozkeHns paBHOBECH ST, UCCJIE0BATD UX HA

YCTOMYMBOCTDL, HAMTH IIepBble UHTEIPaJIbl, HAPHUCOBATH
ba30BbI TOPTPET KOHCEPBATUBHONW CUCTEMBI:

r—2y+3
z—y+1

i=-3"+1



KonTposapnasa padora Ne 4

Bapuarnm 7

€
. st zanaan & = e e r+at?, x(0) = 1——— nafiTn
V9
0x(t, e)
IIPOU3BOJIHYI0 ———— .
e e=0

Haiitu Bce mostozkeHns paBHOBECH ST, UCCJIEIOBATD UX HA,
YCTOMYUBOCTDb, HAMTH IIepBble UHTETPaJIbl, HAPHUCOBATH
ba30BbIl TOPTPET JIUHEHHON CUCTEMBI:

T = 3r—y+1

y = 4dox—y—1.
Haiitu Bce nosiozkeHus paBHOBECH ST, NCCJIEI0BATH UX HA

YCTOWYNBOCTD, HAMTH II€pPBble HMHTETPAJIbI, HAPUCOBATH
Gbaz0BbIil TOPTPET KOHCEPBATUBHON CHCTEMBI:

F =423 + 622 + 2.

KonTposapnasa padora Ne 4

Bapuarwm 10
€
. st sajaam @ = — + 32%t2, 2(0) = 1 — 2¢ naiitu
x
Ox(t,e)
OPOU3BOJHYI0 ————| .
Os  |._o

HaitTu Bce mosioykeHnst paBHOBECHUsI, UCCIEIOBATD UX HA
YCTONYMBOCTD, HAUTU IIepBble NHTErPAJIbl, HAPUCOBATH
Gbaz30BbIl TOPTPET JTUHEHHON CHCTEMBI:

x 2y — 3z —3
Yy = y—2x+2.
Haiitu Bce mostozkeHnst paBHOBECH ST, UCCJIEOBATH UX HA,

YCTONYNBOCTD, HANTHU IIepBble NHTETPAaJIbl, HAPUCOBATH
$a30BbBI TOPTPET KOHCEPBATUBHONW CHCTEMBI:

i=3"-1

Kourposabpuast pabora Ne 4

Bapuarwm 8

. Hna samaun @ = € + 3z%t2, x(0) = 1 + 2¢ naiitn
0x(t, €)
Oe

IIPON3BOJIHYIO .
e=0

HaiiTi Bce mosioykeHust paBHOBECHUsI, UCCTIEJIOBATD UX HA
YCTONYMBOCTD, HANTHU IIepBbIe MHTETPAJIbl, HAPUCOBATH
$a30BbIi TOPTPET JTUHEHHONW CHCTEMBI:

T = dx+4y+5
y = 1lly—2z—2.

Haiitu Bce mostozkeHns paBHOBECH ST, UCCJIEI0BATH UX HA,
YCTOWYNBOCTDb, HAMTH IIepBble HHTETPaJbl, HAPUCOBATD
ba30BbIT TOPTPET KOHCEPBATUBHONW CUCTEMBI:

i =322 - 1.

Kourposabpuast padora Ne 4

Bapuanm 11

8 5
. Moist 3amaan & = 5\/5 I’z + 2tvt, 2(0)=1-— 2 565
N Ox(t, e)
HafiTH NPOU3BOJHYIO ———| .
e e=0

HaiiTu Bce nostozKeHus paBHOBECH ST, NCCJIE0BATH UX HA
YCTONYMBOCTD, HAUTU IIepBble NHTErPaAJIbl, HAPUCOBATH
Gbaz30BbIil TOPTPET JTUHEHHONH CHCTEMBI:

T
)
HaitTr Bce mostozkeHmst paBHOBECHsI, UCCTIEJIOBATD X HA

YCTONYNBOCTD, HANTHU IIepBble NHTETPAaJIbl, HAPUCOBATH
$a30BbI TOPTPET KOHCEPBATUBHONW CUCTEMBI:

r+4y—1
r+y+2.

i =6(z* —2).

Kourpoapuast pabora Ne 4

Bapuarm 9

3 4
. Moist samaan & = eVinz + x VA, z(0) =1— 1 %
. Ox(t,€)
HafiTH IPOU3BOJHYID ———| .
e e=0

Haiitu Bce nostozkeHust paBHOBECH ST, NCCJIEI0BATH UX HA,
YCTOMYMBOCTD, HAITU IIepBble NHTEIPAJIbl, HAPUCOBATH
Gbaz0BbIil TOPTPET JTUHEHHON CHCTEMBI:

T = z+y+3
y = 3dx—y+ 1

HaiiTu Bce mosioykeHust paBHOBECHUsI, UCCIEJIOBATD UX HA
YCTONYNBOCTD, HAUTHU IIepBble NHTETPaJIbl, HAPUCOBATH
$a30BbIi TOPTPET KOHCEPBATUBHONW CHCTEMBI:

# = 8x7 — 62°.

Kourpoapuast padora Ne 4

Bapuarm 12
. st sagaan & = ex + 32%t2,  x(0) = 1 — &2 naiitu
0x(t, e)
HOPOU3BOAHYI0 ———%| .
Os  |._o

HaiiTi Bce mosioykeHMst paBHOBECHUsI, UCCIIEJIOBATD UX HA
YCTONYNBOCTD, HAUTHU IIepBble NHTETrPaJIbl, HAPUCOBATH
Gbaz0BbIi TOPTPET JTUHEHHON CHCTEMBI:

z
Y
Haiitu Bce mostozkeHns paBHOBECH ST, UCCJIEOBATH UX HA

YCTOMYMBOCTDb, HAMTH IIepBble UHTETPaJIbl, HAPHUCOBATH
ba30BbI TOPTPET KOHCEPBATUBHONW CUCTEMBI:

T+y+2
3r —y+2.

.1 1
T=——1
2:v



KonTposapnasa padora Ne 4

Bapuarwm 13

. 4 €
. st saman & = € VIn® 24213, 2(0) = 1 — —= naiitn

V8
Ox(t,e)
Oe

IIPOU3BOIHYIO .
e=0

HaiiTu Bce mosioykeHust paBHOBECHUsI, UCCIEJIOBATD UX HA
YCTONYMBOCTD, HAUTHU IlepBble NHTETPaJIbl, HAPUCOBATH
Gbaz0BbIil TOPTPET JINHEHHONW CHCTEMBI:

i = 3x+y+1
y = x+3y+3.

Haiitu Bce mostozkeHns paBHOBECH ST, UCCJIEOBATD UX HA,
YCTOMYNBOCTDb, HAMTH IIepBble UHTETPaJbl, HAPHUCOBATH
ba30BbIT TOPTPET KOHCEPBATUBHONW CUCTEMDI:

&= —162> + 18z.

KonTposapnasa padora Ne 4

Bapuarwm 16
€
. st sajaam @ = — + 4223, 2(0) = 1 — 3¢ naiitu
T
Ox(t,e)
IPOM3BOAHYI0 ————> .
Os  |._o

HaitTu Bce mosioykeHnst paBHOBECHUsI, UCCIEIOBATD UX HA
YCTONYMBOCTD, HAUTU IIepBble NHTErPAJIbl, HAPUCOBATH
Gbaz30BbIl TOPTPET JTUHEHHON CHCTEMBI:

T
Y
HaitTr Bce mostozkenust paBHOBECHsI, UCCTIEJIOBATD UX HA

YCTONYNBOCTD, HANTHU IIepBble NHTETPAaJIbl, HAPUCOBATH
$a30BbBI TOPTPET KOHCEPBATUBHONW CHCTEMBI:

y—3r+4
6y — 20x + 32.

i=—-3z%+1.

Kourposabpuast pabora Ne 4

Bapuarnm 14
. Hna samaun @ = € + 4223, 2(0) = 1 + 3¢ naiitn
0x(t, €)
NPOU3BOAHYI0 ————| .
Oe  |._o

HaiiTi Bce mosioykeHust paBHOBECHUsI, UCCTIEJIOBATD UX HA
YCTONYMBOCTD, HANTHU IIepBbIe MHTETPAJIbl, HAPUCOBATH
$a30BbIi TOPTPET JTUHEHHONW CHCTEMBI:

T = 4dx—3y+3
y = 3z+4y-—3.

Haiitu Bce mostozkeHns paBHOBECH ST, UCCJIEI0BATH UX HA,
YCTOWYNBOCTDb, HAMTH IIepBble HHTETrPaJbl, HAPUCOBATD
ba30BbIT TOPTPET KOHCEPBATUBHONW CUCTEMBI:

i = 6(x —2?).

64"
. Jnsa 3amaan & = sm—i—x %/1573, 2(0) =1— m

Kourposabpuast padora Ne 4

Bapuarnm 17

Ox(t,e)
O |._o

HalTU IIPOU3BOLHYIO

HaiiTu Bce nostozKeHus paBHOBECH ST, NCCJIE0BATH UX HA
YCTONYMBOCTD, HAUTU IIepBble NHTErPaAJIbl, HAPUCOBATH
Gbaz30BbIil TOPTPET JTUHEHHONH CHCTEMBI:

T
)
HaitTr Bce mostozkeHmst paBHOBECHsI, UCCTIEJIOBATD X HA

YCTONYNBOCTD, HANTHU IIepBble NHTETPAaJIbl, HAPUCOBATH
$a30BbI TOPTPET KOHCEPBATUBHONW CUCTEMBI:

r—4y+1
z+y—4

& = 2822 — 36z.

Kourpoapuast pabora Ne 4

Bapuarm 15
. 5 4 5/4e5
Mg sagasn & = eVina + 2V, x(0) =1 — e
N Ox(t,€)
HafiTH IPOU3BOJHYID ———| .
oe |,

Haiitu Bce nostozkeHust paBHOBECH ST, NCCJIEI0BATH UX HA,
YCTOMYMBOCTD, HAITU IIepBble NHTEIPAJIbl, HAPUCOBATH
Gbaz0BbIil TOPTPET JTUHEHHON CHCTEMBI:

T = Tx+3y
y = 6z+4y+ 10.

HaiiTu Bce mosioykeHust paBHOBECHUsI, UCCTIEJIOBATD UX HA
YCTONYNBOCTB, HAUTHU IIepBble MHTETPaJIbl, HAPUCOBATH
$a30BbIiT TOPTPET KOHCEPBATUBHONW CHCTEMBI:

i = 3z — 2.

Kourpoapuast padora Ne 4

Bapuarm 18
. st zanaun @ = ex + 4222, 2(0) = 1 + 2¢2 naiitu
0x(t, e)
HOPOU3BOAHYI0 ————%| .
Os  |._o

HaiiTi Bce mosioykeHMst paBHOBECHUsI, UCCIIEJIOBATD UX HA
YCTONYNBOCTD, HAUTHU IIepBble NHTETrPaJIbl, HAPUCOBATH
Gbaz0BbIi TOPTPET JTUHEHHON CHCTEMBI:

T T+ 4y
y = y—3z—13.

Haiitu Bce mostozkeHns paBHOBECH ST, UCCJIEOBATH UX HA
YCTOMYMBOCTDL, HAMTH IIepBble UHTEIPaJIbl, HAPHUCOBATH
ba30BbI TOPTPET KOHCEPBATUBHONW CUCTEMBI:

Z=1-3"



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:




3agaHue HA MOATOTOBKY pedepara

Pedepar momkeH coaepkaTh Marepwal 10 OJHOMY U3 3aHATHH (TeM)
mucrutuinHel. OH TOJDKeH BKIIOYAaTh HasBaHue Tembl, @O aBTopa pedepara,
OTJIaBJICHUE, OCHOBHYIO YacTh, COCTOSIIYIO U3 Pa3/eiioB, IO3BOJISIONMINX
CTPYKTYpHpOBaTh wu3jaraemyro wuHpopmMmanuio. OmpencieHnus, TEOPeMbl H WX
JIOKA3aTelIbCTBA JOJDKHBI  OBITh  BBIJICICHBI, OOS3aTENBHO CHAOAWTH TECT
npumepamu. Pedepar nomkeH ObITh MOATOTOBJIEH JUOO C MOMOIIBIO TEKCTOBOIO
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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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"Inddepenunanbubie ypapuenus'', 2024 rog nadopa, ounas popma o0yqeHmusl.

[Ipopekrop no yuebHol padote yTBepxkaeHo 21.02.24 A.A. CanamaTtoB

V4eHBIM COBETOM MAaTE€MaTHYECKOTO (I)aKy'J'IBTCTa

IIporokon 3aceqanus Ne 9 or 15.02.2024

[Ipencenarens YueHoro coBera

MaTeMaTH4yecKoro (akysiabreTa COIJIaCOBaHO E.A. COponoBa

3acenanmnem kadeapbl TEOPUN YNPaBJCHUS W ONTHMHU3ALNHU

[Ipotokon 3aceqanus Ne 9 or 08.02.2024

3aBenyromuii kadeapoi COIVIACOBAaHO H. B. smecTbeB

ABTOp (COCTaBUTEIb) C. P. Aneena

Crpykrypa paGodeili mporpamMMbl COOTBeTCTBYeT npuka3y pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 r. Ne 247-1



