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01.03.02 "IIpukinagHas MaTeMaTHKa 1 nH(GopMaTHKa" HanpasieHHOCTH (podwto) [Ipukiannas MaTeMaTuka 1 cTp. 2
uckyccrBeHHbli nHTeIUIeKT ®I'BOY BO «Yenl'V»
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(Momyst)

4. O0BeM JUCIUTUTHHBI (MOTYJIS)

5. CtpyKTypa u coJiepKaHue AUCHUIUIMHBI (MOIYJIs)
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6.4. Kputepun onieHUBaHUS
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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[H(i)(bepeHunaanble 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 ypaBHeHI/Iﬁ TICPBOTO MOpsAAKa.

2 .HSy‘{CHI/IC 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 pelﬂeHHﬁ.

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/I3yquI/Ie OCHOBHBIX 3JIECMEHTOB TCOPUHN yCTOﬁ‘IHBOCTI/I.

10. M3ydeHne crioco00B penieHus HeTMHEWHBIX CHCTEM 1 YpaBHEHHH B YACTHBIX IIPOU3BOAHBIX IIEPBOTO MOPSAKA.

Pesynbrarel 00y4eHus IO IUCIMIUIMHE HANIPABJICHBI Ha JOCTIKEHUE HHIUKATOPOB, COOTBETCTBYIOMMX KomnereHmn OITK-3:

OIIK-3.1. Umeer npezacTaBieHne 00 M3BECTHBIX MATEMATHYECKHX MOJIEIISIX, IIPUMEHSIEMbIX JJIsI PEIICHHs 3314 B 001acTu
poheCCHOHANBLHON ACATEIBHOCTH

OIIK-3.2. IleMOHCTpHPYET YMEHUS IPUMEHSTh 1 MOIU(PHIINPOBATE MATEMATHIECKIE MOJIEIH JUISl pELIeHUsI IPUKIIATHBIX 3a1a4

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

wuxin (pazper) OITOIT: F1.0.08

2.1 TpedoBaHus K NpeABAPUTEIbHOI MOATOTOBKE 00y4alOLIerocs:

MaremMaTudecKnil aHaIu3

AnreGpa

I'eomerpus

2.2 IucuMIIMHbI U NPAKTUKH, JUIS1 KOTOPBIX 0CBOCHHE IAHHOM TUCHUILUIMHBI (MOIYJIs1) HE00X0AMMO KaK NpealiecTByloIIee:

BapI/IaHI/IOHHOe HUCYUCIICHUE U ONITUMAJIbHOC YIIPABJICHUC

JlMuHaMuYecKue MOJIENIM SKOHOMUYECKUX TPOLIECCOB

YpaBHEHHS MaTEMaTH4ECKOH HU3UKH

3. KOMIIETEHIIMX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCITUIIJINHBI
MoAayJis)

OIIK-3: CnocobeH npuMeHSITH M1 MOAU(PUIIMPOBATHL MaTeMaTHYeCKHe MO/IeJIN JIsl pellleHusl 3a/1a4 B 00J1acTH
npogeccCHOHATbHOM AesITeJbHOCTH

3HaTh:

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} denepanbHOE roCy1apCTBEHHOE OI0JUKETHOE 00pa30BaTEIbHOS
@ YUpEXKACHUE BBICIIETO 00pa30BaHUsL
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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. 4
uckyccrBeHHbli nHTeIUIeKT ®I'BOY BO «Yenl'V»

Jnst noctmxenus OITK-3.1.: 3HaTh H3BECTHBIC MAaTEMAaTHYECKUE MOJICIIH, IPUMEHSIEMBIC JUTS PEIICHNUS 33184 B 00JIaCTH TCOPUH
U pepeHIIHaIbHBIX YPAaBHCHUH.

YMeTh:

Jst noctmkenuns OIIK-3.2.: ymMeTs NpUMEHSTh MaTeMaTHIECKIEe MOIEIH ISl PEIIeHNUs PUKIIAAHBIX 33124 C UCIIOJIb30BaHUEM TEOPUN
OOBIKHOBEHHBIX AU PepeHIINAIBHBIX YPaBHEHUH,;

Baagers:

B pe3yabTaTe 0CBOCHUA AUCHHUIIIMHBI 06yqam1um”4ca JOJIZKEH

3.1|3unaTth:

3.1.1|3uartp npocreiiniue TUMBI qudEepeHIIHATBHBIX YPAaBHEHUH, METO/IbI MOHWKEHHS opsiika AU hepeHIraIbHbIX
ypaBHEHHUI; OCHOBHBIE (HOPMYJIBI OOIIEr0 U YACTHOTO PEIICHUS TMHEHHBIX CHCTEM M YPaBHEHUI C MOCTOSHHBIMU

K03 unHeHTaMH, OTIPeIeTICHHS i CBOHCTBA MATPHYHOM IKCIIOHEHTHI; YCIIOBHUSI CYIIICCTBOBAHHS M CAMHCTBEHHOCTH
petenus 3anaun Koy 1uist HopManbHbIX cucteM AudhepeHIInaIbHbIX YPAaBHEHUH U TS ypaBHEHHS N-TO MOPS/IKa B
HOPMAJIbHOM BHJIE, XapaKTep 3aBUCHMOCTHU PEIICHUH OT HAYaIbHBIX yYCIOBHIA; MMOHSITHS 0COOOTO PEIICHHS;
KIacCU(DUKAINIO MOJI0KEHUI PABHOBECHS JIMHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTO TOPSIIKA; OCHOBHBIC ONPECICHHS
U TIOJIOXKEHMS TEOPHU YCTOMYMBOCTH.

3.2|Ymetn:

3.2.1|YmeTs pemats npocreiinme nuddepeHnnanbable ypaBHEHUs, IPUMEHATh METO Il IOHMDKEHHUS TTOPSI/IKa; UCCIIE0BaTh
3agaday Komm. Haxonute ocoOble pemeHns ypaBHEHHs IIEpBOro NOPsAKa, He Pa3penIeHHOT0 OTHOCHTEIHHO
IIPOM3BOJIHOM; peIaTh JIMHEHHbIE YPaBHEHUS U CUCTEMBI C IOCTOSHHBIMU KO3 GHUIIUEHTaMH, IPUMEHATh MaTPUIHYIO
9KCIIOHEHTY K PEIICHUIO CUCTEM JIMHEHHBIX YpaBHEHHH ¢ IOCTOSIHHBIMU KO3 UIMeHTaMH; CTPOUTH (ha3oBEIe
HOPTPETHI IMHEHHBIX aBTOHOMHBIX CUCTEM BTOPOTO IOPSAKA, HAXOAUTh IPOU3BOIHYIO [0 ITApaMETPy U HAYAIbHOMY
YCIIOBHIO, HCCIIEIOBATh YCTONYMBOCTD PELICHUS CHCTEMBI TU(PepeHInaTbHbIX YpaBHEHHH.

3.3|Baagern:

3.3.1|IMeTh OMBIT UCMIOIB30BaHMUS JIOTHYECKOTO MBIIITIEHHS, METOI0B JOKA3aTeIbCTB MATEMAaTHIECKUX YTBEPKICHUI;
MMETb HaBBIKHU PEIIeHHs U HCCIeoBaHuA Au(depeHIIMaTbHBIX YPABHEHHI H CHCTEM B MATEMaTHUECKUX U (QHU3HIECKHUX
IIPWIOKEHUSX; BIaJEeTh YMEHUEM 10Ib30BaThCA HEOOXOJUMOH JINTEPATypOH.

4. OFbEM JUCIHUIIJIMHBI (MOIY.JIsT)

O6wasn TpygoemMKocTb 8 3ET

Yacos 1o yueOHOMY Iu1aHy : 288 Bugs! kOHTpoONIsL B cemecTpax:
B TOM UHCIIE :
ayIUTOpHBbIE 3aHATUA : 136 9K3aMeHsl 3, 4
camocTosTeNbHas padoTta @ 58
4acoB Ha KOHTpoJIb :© 72
KOHTaKTHas pabora: 158

HKP: 22

5. CTPYKTYPA U COAEPKAHUE JUCHUILIIUHBI (MOLY JIST)

Kon HaumeHnoBaHue pa3jieioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlntepatypa
3aHATHS / Kvpe

Pazgen 1. O0bikHOBeHHbIE TH(depeHnaIbHbIe YPABHEHHS IEPBOTO
NOPSIIKA, pa3pelieHHble 0THOCHTE/ILHO NPOM3BOHOM

1.1 OO1mue NOHATHUS U ONpeeNIeHUs 3 2 JI1.2J12.4 J12.5
/JTex/ J12.6J13.1

01392

1.2 HexoTopsle 371eMEHTapHbIE METOAbI UHTETPUPOBAHHS OOBIKHOBEHHBIX 3 2 JI1.2J12.1 J12.5
T QepeHIIHAIBLHBIX YPAaBHEHUH MIEPBOTO MOPSIKA. J12.6J13.1
NEY 01032

1.3 Kommnnexcusle nuddepeHnnanbible ypaBHEHUs. DKCIIOHEHTa KOMILIEKCHOTO 3 2 JI1.2J12.5 J12.6
YHCIa.
1Jex/
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01.03.02 "IIpukinagHas MaTeMaTHKa 1 nH(GopMaTHKa" HanpasieHHOCTH (podwto) [Ipukinannas MaTeMaTuka 1 cTp. 5
uckyccrBeHHbli nHTeIUIeKT ®I'BOY BO «Yenl'V»

14 VYpaBHEHUS C Pa3AeIAIOMUMUCS NepeMeHHbIMU. 3anada Komu. JI1.1J12.3 J12.6

32
Mp/

15 OmHOpOoIHBIE YpaBHEHHS U CBOASIIMECS K HUM. KBa3nogHopoiHbIe ypaBHEHMSI. JIT.1J12.3 JI2.6
Mp/ 22

1.6 Jluneiinpie ypaBHeHUs 1-r0 nopsaka. YpaBHeHus: bepHyiuim. JI1.1J12.3 J12.6

22
/Mp/
1.7 VpaBuenus Pukxatu. YpaBHeHus B nonHbIx quddepennuanax. /Ip/ JI1.1J12.3 J12.6
32
1.8 WuTterpupyromuii MHOXHTENb. MeTo/ BbIIeeHuit u 3ameH. /T1p/ JI1.1712.3 J12.6
92

1.9 Konrtponbnas padora Nel o teme «YpaBHEHHsI IEPBOTO MOPSIIIKA,
pa3pelieHHbIe OTHOCUTEIBHO MTPOU3BOIHONY. /TIp/

1.10 |BeimomHEeHHE JOMAIIIHETO 3aaHUS K KOXKIOMY TpakTHueckomy 3ausatuto. /Cp/ JI1.1J11.2J12.3

1.11 |IoaroroBka k KOHTpoJabHOHU pabote Nel. /Cp/ JI1.1 J11.2J12.3
Paznen 2. JIuneiinble ypaBHeHUsI U CHCTEMBI.

21 Hexoropsie cBelieHHs 0 TMHEHHBIX MU GEpEHIINATBHBIX YPABHCHHSX. JI1.2J12.5 J12.6J13.1
JIuHeliHble OHOPOIHBIE YPABHEHUS C IOCTOSHHBIMU KO3 GHIIUEHTaMU 2132
(cmyuaii mpocThIX KopHeit). /JIex/

2.2 JIuHeliHble 0THOPOIHbBIE YPABHEHUS C TOCTOSHHBIMU K03 GHIIUEHTaMU JI1.2J12.5 J12.6J13.1
(ciyuait KpaTHBIX KOpHEH). 2132
/JTex/

2.3 JIuHeliHble HEOAHOPOAHBIE YPABHEHHUS € IIOCTOSHHBIMU K03 (hULIUEHTaMU. JI1.2J12.5 J12.6J13.1
KBasumHorouseHs!. 21022
/JTex/

24 Hopmanbhas nuHeiiHas oqHOpoIHAs CUCTEMA C TIOCTOSTHHBIMU JI1.2J12.5 J12.6J13.1
K03 PHITUCHTAMH. 21032
/JTex/

25 IMokazarenpHas GyHKIUSA MAaTpHULEBL. /JIek/ JI1.2J12.5 J12.6J13.1

2192

2.6 HopwmanbHast cuctema TUHEHHBIX YpaBHEHUH C IEPEMEHHBIMHI JI1.2J12.5 J12.6J13.1
KO3 PUIIUCHTAMH. 21032
/JTex/

2.7 JIuneiiHble ypaBHEHHUS N-TO MOPsAKA C HEIIPEPBIBHBIME K03 duiineHTamu. JI1.2J12.5 J12.6J13.1
/JTex/ 21092

2.8 TeopeMsl 0 HyJIsIX pelIeHu TMHEHHBIX ypaBHEHUI BTOporo nopsaka. Kpaessle JI1.2J12.5 J12.6J13.1
3a7a4u JUTS JIMHEHHBIX YpaBHEHHH BTOPOTo nopsaka. /JIex/ 21022

29 JIunelHble 0THOPOIHbIE YPABHEHUS C MTOCTOSHHBIMU KO3 GHUIIUEHTaMH. JI1.1J12.6
KBa3uMHOTOYJICHBI.

/Mp/

2.10 |Meroa Bapualuu NOCTOSHHBIX. 3anada Koy, YpaBHEHUS ¢ KOMIUIEKCHBIMU JI1.1J12.6
k03 bHULUEHTaMU.
Mp/

2.11 |JIuHeitHBIC OTHOPOIHBIE CUCTEMBI C IIOCTOSHHBIME K03 dunuentamu. Cirygait J1.1J12.6

JICHCTBUTEIIBHBIX COOCTBEHHBIX 3HaYeHui. /IIp/
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uckycctBeHHbII uHTELIeKT PI'BOY BO «(Henl'V»
2.12  |JluHeiiHBIC OJJHOPOIHBIE CHCTEMBI C IIOCTOSHHBIMH K03 humueHTamMu: ciryqait 3 JI1.1J12.6
KOMIUIEKCHBIX COOCTBEHHBIX 3HaUeHUH. JINHEIHbIE HEOTHOPOIHBIE CUCTEMEI C
MOCTOSHHBIMH K03 (ppUILIeHTaMK: KBa3UMHOT'OUWJICHBI.
Mp/
2.13  |JIuHeiiHBIC HEOTHOPOJHBIC CUCTEMBI C HOCTOSHHBIMHU KO3 (DHIIEeHTaMU: METOJ 3 JI1.1J12.6
BapHalli OCTOSHHBIX. DKCIOHEHTA OT MAaTPHIIBL.
Mp/
2.14 |KonrponbHas padoTta Ne2 no Teme «JIMHEeiHbIE ypaBHEHHS H CHCTEMBI C 3 J1.1
MOCTOSHHBIMH K03 uumertamuy. /TIp/
2.15 |Jluneiinas 3aBucuMocts. Onpenenurens Bporckoro. CocTaBieHUE TUHEHHBIX 3 JI1.1J12.6
YpaBHEHHUH ¢ HEMPEPHIBHBIMU KO3 GUIIMEHTaMU 110 (yHIaMEHTAIbHON
cucreMe peuieHui. Teopema cylecTBOBaHUS U eMHCTBEHHOCTH. /TIp/
2.16 |PemeHue TMHEHHBIX OJHOPOAHBIX YPABHEHUH C HENPEPHIBHBIMU 3 JI1.1J12.6
ko3¢ purmentamu. [ornck yactHoro pemrenus. @opmyna Jlnysums. /I1p/ 32
2.17 |Merox BapHaluu MOCTOSHHBIX JUIS HEOAHOPOIHBIX JIMHEHHBIX YpaBHCHHH. 3 JI1.1J12.6
DJIeMEeHTHI KaueCTBEHHOH TEOPHH JIMHEHHBIX YpaBHEHHH BTOPOT'O MOPsAKa C
nepeMeHHBIMH Kodhdumuentamu. /T1p/
2.18 |BeplmosiHeHHE TOMAIIHETO 3aJaHUs K KaXKIOMY IpakTHUeckoMy 3austuto. /Cp/ 3 JI.1J11.2
2.19 |TloaroroBka K KOHTpOJBHOI pabore Ne2. /Cp/ 3 JI.1J11.2
Pa3nen 3. Teopembl cyniecTBOBaHMS H eIHHCTBEHHOCTH PelieHHs 3a/1a4
Komm.
3.1 Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH peteHus 3axadu Komm mist 3 JI1.2J12.1 J12.5
HOPMAaJIbHOM CUCTEMBI JINHEUHBIX YpPaBHEHHUH. JI2.6J13.1
/JTex/ 213233
3.2 Teopema cymiecTBOBaHMS U €AMHCTBEHHOCTH peleHus 3aaa4u Komm nist 3 JI1.2J12.1 J12.5
onHoro ypaBHeHwus. Jlomansie Ditnepa. /Jlex/ JI2.6J13.1
21032
3.3 Teopema cymiecTBOBaHMS U €AMHCTBEHHOCTH peleHus 3aaa4u Komm nist 3 JI1.2J12.1 J12.5
HOpPMaJIbHO# cucTeMbl Au(hepeHIMaIbHbIX YpaBHECHHH. JI2.6J13.1
/J1ex/ 21032
3.4 TeopeMsl CylecTBOBaHUS U €TUHCTBEHHOCTH. /TIp/ JI1.1J12.6J13.1
3.5 Ioaroroeka k Tecty. /Cp/ 3 JI1.1 J11.2J12.1 J12.3
J12.5 J12.6J13.1
31323354
Paznen 4. YpaBHeHusl, Hepa3pelleHHbIe OTHOCUTEIbHO MPOU3BO/IHOIA.
4.1 YpaBHeHHs1, Hepa3peIICHHbIE OTHOCUTENHHO MPOM3BOAHOM. /JIeK/ 4 JI1.2J12.6
21932
4.2 YpaBHeHHSs Hepa3pelIeHHbIE OTHOCUTEIBHO MPOU3BOHOM. OCO0bIe pelieHHUs. 4 JI.1J12.2 J12.3 J12.6
Meron BBeeHHs mapamerpa. YpasHeHus Jlarpamka u Kiepo. /I1p/ 22
Paznen 5. YpaBHeHnus, 1onyckaomnue NoHMKeHUue MOPSAKA.
5.1 YpaBHeHHS, JOMYCKAIOUINE IOHKEHNE opsaka. /JIex/ 4 JI1.2J12.5 J12.6J13.1
01032
5.2 YpaBHeHHs, NOMyCKAIOIE NOHWKEHUE NOPSIKA. 4 JI1.1J12.2 J12.3 J12.6
Mp/ 32
5.3 Kontponbnas padora Ne3. 4
Mp/
5.4 BerinonHeHre foMalIHero 3aaHus K K&KA0MY MpakTudeckomy 3anstuto. /Cp/ 4 JI1.1 J11.2J12.2 J12.3

J12.5J12.6
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crp. 7

5.5 IMoaroroBka k KOHTpoabHOU pabote Ne3 /Cp/ JI1.1 J11.2J12.1 J12.3
J12.5J12.6
01323354
Paznen 6. HenpoaoJkaemble penieHusl.
6.1 Henponomxkaemsle pentenus. /JIex/ JI1.2J12.5 J12.6
3132
Pasgen 7. HenpepbiBHAsi 3aBHCHMOCTD PELICHHS] OT HAYAJIBHBIX yCJIOBHI H
NPaBoii YaCTH YPABHEHHSI.
7.1 HemnpepriBHast 3aBHCUMOCTH pEIIeHUsI OT HAYaJbHBIX YCIOBUN U MPABOU YacTH JI1.2J12.5 J12.6J13.1
ypaBHeHus1. /Jlex/ 2192
7.2 OreHKa TOYHOCTH TPUOIIKeHHOTO petnenus. /TTp/ JI1.1
Paznen 8. ludgdepennnpyemocTs penieHus No napaMmerpy.
8.1 JuddepeHnpyeMocTs pelieHns 10 napaMeTpy, HauaJlbHbIM 3HAUCHUSIM. JI1.2J12.5 J12.6J13.1
VYpaBHeHHs B BapHalHsX 110 TapaMeTPy U [0 HaYaIbHOMY 3Ha4eHHI0. MeTox 2132
Masoro napamerpa. /Jlex/
8.2 IIpoussonHas pemenus no napamerpy. [lponsBoaHas peleHus o Ha4aIbHOMY JI1.1
ycnoButo. Merto Manoro napamerpa. /IIp/
Paznen 9. ABTOHOMHBIe cucTeMbl T depeHIUATIbHBIX YPABHEHUH H X
(¢azoBble mpocTpaHcTBa.
9.1 ABTOHOMHBIE CHCTEMBI TUPPepeHIINATBLHBIX YPAaBHCHUH U UX (a30BbIe JI1.2J12.5 J12.6J13.1
npoctpanctea. Pa3oBeie npoctpancTBa. ®azoBbie Tpaekropun. /Jlex/ 2192
9.2 ®da3oBast MIIOCKOCTh IMHEHHOW OTHOPOTHON CHCTEMBI BTOPOTO MOPSIIKA C JI1.2J12.5 J12.6J13.1
MOCTOSIHHBIMH KO3 PHUITIEHTaMHU. 0192
/JTex/
9.3 KoHcepBaTHBHBIC CHCTEMBI C OJIHOM CTENEeHbIO cBOOOIBL. /JIek/ JI1.2J12.4J13.1
21032
9.4 ®a30BbI€ TOPTPETHI TUHEHHBIX cucTeM. [1onoxkeHns: paBHOBECUS HETMHEHHBIX JI11
cucreM. /IIp/
9.5 KoncepBaTuBHbIE CUCTEMBI ¢ OTHOH cTeneHbto cBobob!. /IIp/ JI1.1
Pazgen 10. IlepBbie HHTErpaJibl.
10.1  [TTepmsie unTerpansl. /JIek/ JI1.2J12.5 J12.6J13.1
213233
10.2  |IIepebie unTerpainsl. /I1p/ JI1.1
Pa3gen 11. Teopus ycroiiuuBocTH.
11.1 |Teopus ycroitunBocTH. OCHOBHBIE TOHATHS. JI1.2J12.1 J12.5
J12.6J13.1
/JTex/ 2192
11.2 |Meton bynxuuii JIsmyHoBa. JI1.2J12.1 JI2.6J13.1
/JTex/ 21092
11.3  |Teopema JIsmyHOBa 00 YCTOWYHBOCTH IO IEPBOMY TPHOIVKEHHUIO. JI1.2J12.1 J12.6J13.1
[penenbHbie nUKIbL. /JIek/ 21 92
11.4 [YcroiuuBocts no JIsnyHoBy, omnpenenenue. MccienoBanue Ha yCTOHYUBOCTh JI1.1
o nepomy npudnmxkenuto. Oynkuus JlsmnyHosa. /TIp/
Pa3gen 12. YpaBHeHHS] B YACTHBIX MPOM3BOAHBIX MEPBOro MOPsIAKA.
12.1  [YpaBHeHHs B 4aCTHBIX POM3BOIHBIX MIEPBOTO Mopsika. /Jlex/ JI1.1 J11.2J12.1
J12.6J13.1
213233
12.2  |VYpaBHeHHs ¢ 4aCTHBIMH POU3BOAHBIMYU IIEPBOTO TOPSIKA. JI1.1J12.2J13.1

Mp/
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12.3  |KoutposbHas paborta Ne4. 4 2 JI3.1
Mp/
12.4  |BrInosHeHHe JOMANIHETO 33IaHUs K KaKAOMY IpakTHdecKkoMy 3ansatuio. /Cp/ 4 10 JI1.1 J11.2J12.1 J12.2
JI12.6J13.1
0192 33 54
125 |IloxroroBka K KOHTPOJBHOI paboTte Ned 4 2 JI1.1
/Cp/
12.6 |T[loaroroBka K TecTy. 4 2 JI.1 J11.2J12.1 J12.2
/Cp/ J12.3J12.4 J12.5 J12.6
01392 33 54

Pa3gen 13. Unas koHTaKkTHast padoTa 3 cemecTp

13.1 |VuHauBuayanbHbIC KOHCYIBTALWH, TEKYIIUNA KOHTpoIs /UKP/ 3 11 JI3.1
Paznen 14. Jx3amen 3 cemectp
141 [TToaroroBka k sk3ameny. /Cp/ 3 8 JI1.1 J11.2J12.1 J12.3
JI12.5 J12.6J13.1
312233 D4

Paznen 15. Unas kontakTHas padora 4 cemecTp

15.1 |VuHauBuayanbHbIC KOHCYIBTALWH, TEKYIIUNA KOHTpoIs /UKP/ 4 11 JI3.1
Paznen 16. Ixk3amen 4 cemecTp
16.1 |IloamroToBka K 3k3ameny. /Cp/ 4 8 JI1.1 J11.2J12.1 J12.2
J12.3J12.4 J12.5
JI12.6J13.1
312233 D4

6. POHJ1 OHEHOYHBIX CPEACTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

[IpoBepka KOHCTIEKTOB JIEKIIHIA
[IpoBepka qomamiHuX 3aJaHUN
KontposbHble paboThI

Tectrl

6.2. TunoBbIe KOHTPOJIBHBIE 3aJaHUSI M HHBIE MATEPUAJIbI JUISI TEKYLIell aTTecTallMu

TUIIOBBIE KOHTPOJILHBIE 3aJaHKs 110 KaXKIOMY MEPOTIPUATUIO HAXOIATCS B PUIOKCHUSIX.
TecTsl, Taxke, Haxomuress B cucreme Moodle o agpecy  http://moodle.uio.csu.ru/course/view.php?id=1103

6.3. TunoBbIe KOHTPOJIbHBIE BONPOCHI U 3aIaHUSI 151 IPOMEKYTOYHOI aTTecTAlINI

Bomnpocs! k 5x3ameny 3 cemectp:

. Onpenenenne nuddepeHnnansHOro ypaBHeHUs U peneHust auddepeHnuansHoro ypaBHeHus. 3agada Komm u kpaeBas 3aaya.

. Feomerpudeckoe ncronkoBanue nuddepeHnInanbHOro ypaBHeHHS (BEKTOPHOE TOJIe) M ero pelleHusl (HHTerpaibHas KpUBas).

. 3amaua obparHas pemeHnto AU HepeHMaIbHOTO YpaBHEHUSI.

. YpaBHeHus B nonHbIX Auddepennmanax. MHTErpupyromumii MHOKHUTEb.

. JIuneiinele ypaBHeHus. Y paBHeHus bepuysm.

. YpaBHeHus ¢ pa3IessaiouMMUCS TEPEMEHHBIMU U OJTHOPOIHbIE YPaBHEHUSI.

7. KommunexcHas Gpyunkius. HopmaneHast cuctema nuddepeHnnanbHbIX ypaBHeHUH. PaciiernieHue KOMIUIEKCHOW CUCTEMBI Ha CUCTEMY
JIEUCTBUTENIbHBIX YPABHEHUM.

8. Teopema cymiecTBOBaHUS U €IUHCTBEHHOCTH ((popMynupoBka). Teopema cymecTBOBaHUS U €IMHCTBEHHOCTH IJIsl ypaBHEHHUS N-TO
nopsaxa (popMynupoBka).

9. DKCIIOHEHTa KOMILIEKCHOTO YKCIIa, CBOMCTBA.

10. HexoTopsle cBeleHUs O TMHEHHBIX AU(PepeHINalbHbIX YpaBHEHUAX, CBOMCTBA pelleHuil (C J0Ka3aTeIbCTBOM).

11. JIuneiinbie OAHOPOAHBIE YPABHEHUS C IOCTOSIHHBIME Kodddurmmentamu. Onpenenenne onepatopa L(p), ero cBoiicTsa.
JoxasatensctBo Gopmyssr: L(p) e At=L(A) e\t

AN N AW =
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12. JInHeiiHble 0THOPOHbIE YPAaBHEHUS C OCTOSHHBIME K03 punmentamu (ciydaid mpocThix KopHeit). Teopema o Buze perieHus.
13. JIuHeitHbIe OTHOPOHBIC YPAaBHEHUS C TIOCTOSHHBIME K03 duirieHTamMu (ciay4aid mpocThIX KOpHEit). JlecTBUTENIbHOE pellIeHHE
YpaBHEHHUS C JEHCTBUTEIbHBIMU KO3 (DUIIMEHTAMU.

14. JIuHeiiHbIe 0THOPOIHBIC YPABHEHUS C TIOCTOSHHBIME K03 duientamu (ciydaid KpaTHbIX KOpHeit). @opmyra cMereHus.
Ipennoxenue o cemeiicte pynkuuit w_0 (t),w_1 (b),...,0_(k-1) (t),0_k (t) .

15. JIuneiiHble OJJTHOPOIHBIE YPABHEHHS C MTOCTOSIHHBIMU KO3 GHULeHTaMu (Cirydail KpaTHBIX KOpHei). Teopema o Buze penieHusl.
16. JIuHeiHbIe HEOJHOPOIHBIC YPABHEHHS C TOCTOSIHHBIMU KO3 dunneHTamMu. Buj pemenus. Onpe/eneHre KBa3UMHOTOYJICHA.
Teopema 0 BUJIE YACTHOTO PELICHMUS.

17. JIuHelHbIe HEOJHOPO/IHBIC YPABHEHHS C TOCTOSIHHBIMU KO3 dunreHTaMu. CBOMCTBO KBA3UMHOTOUYJICHOB.

18. HopmasbHas TMHEiHast 0JHOPOIHASI CUCTEMA C MTOCTOSIHHBIMU K03 purmentamu. Cirydaid MpoCTHIX KOPHEH XapaKTepHUCTHIECKOTO
YpaBHEHHS.

19. HopmanbHas TuHeHHass OJHOPOJHAS CUCTEMa C OCTOSIHHBIMU KoddduienTamu. OOLuii ciydaii.

20. HopmaipHas cucTeMa JTMHEHHBIX ypaBHEHU# ¢ epeMeHHbIME Koddduiiuenramu. [Ipocreiinine cBOWCTBA peLICHNH OAHOPOTHOMN
cucreMsl. JInHelHas 3aBUCUMOCTb CUCTEMBI PELIEHHH.

21. HopmaipHas cucteMa JTMHEHHBIX YpaBHEHUH ¢ epeMeHHbIME KodpduuneHTamMu. OyHaaMeHTanbHas cucTeMa pereHui. Eé
CYIIECTBOBAHME, BEIPAXKEHUE PEIIECHUS C TIOMOIbIO QyHAAMEHTAILHON CUCTEMBI PELIEHHUH.

22. HopmaipHas cucTeMa JTMHEHHBIX ypaBHEHUH ¢ mepeMeHHbIME Ko duinentamu. Jletepmunant Bporckoro. CooTBeTcTBHE
MEKy IPOU3BOILHON MaTpUlell ¢ HEHYJICBBIM ONpeAenuTeneM U GyHIaMEeHTAIbHOM MaTpuIel IMHEHOH CUCTEMBI.

23. HopmaipHas cicTeMa JTMHEHHBIX ypaBHEHU# ¢ iepeMeHHbIME Koddduuuerramu. [Ipasuno nuddepeHiupoBanus 1eTepMUHAHTA.
®opmyina JInysunms.

24. HopmanbHas HEOTHOPOIHASI CHUCTEMa JIMHEHHBIX YpaBHEHUH ¢ mepeMeHHbIMU K03 dunreHTaMu. Bua petienus. Mero Bapraiuu
MTOCTOSIHHBIX.

25. JIuneiHble ypaBHEHHUs N-TO MOPsAKA C TepeMeHHbIME K03 duientamu. CBeieHHE K HOPMAJIBHOM JIMHEHHOM cucTeMe.
OKBHUBAJIEHTHOCTb PEIICHUS YPAaBHEHHS U CHCTEMBI.

26. JIuneiiHble ypaBHEHUs N-TO MOPsIKA ¢ TepeMeHHBIMU Koddhunmentamu. JInHeliHas He3aBUCHUMOCTh. DyHIaMeHTaIbHAS CHCTEMA
pewenuii. E€ cymecTBoBanue, BRIpaKEHUE PELICHHUS C TOMOIIBIO YHIaMEHTAIbHOW CHCTEMBI PEILICHHUN.

27. JluneliHple ypaBHEHHUs N-TO MOPsAAKA ¢ nepeMeHHbIME K03 durtnentamu. Jlerepmunant Bponckoro. ®opmyna JInyBriis.

28. JIuneliHble ypaBHEHUs N-TO MOpPsAKa C IepeMeHHbIMU k03¢ punuentamMmu. MeTon Bapualuy MOCTOSHHBIX.

29. INoka3zarenbHast GYHKIUS MATPHLBL. Psig OT MaTPHIIBL

30. DkcrioneHTa Matpuibl. CBOMCTBA U CIIOCOOBI €€ HaXO0XKICHHSI.

31. DKcIIOHEHTa AUaroHAIbHOM U KOPJaHOBON MATPHIIBL.

32. JIuneiinsle ypaBHeHHs BTOporo nopsiaka. [Ipusenenue k Buy 6e3 nepBoii Ipou3BOIHOI.

33. IonATHus KONEOIIOIIErocs U HEKOJIEOIIOIIErocsl Ha MHTEpBalle perieHus. Teopema o HeKoeOmoneMes PeIeHUH .

34. Teopema llTypma u ee crneacTBue.

35. Teopema cpaBHEHUS U €€ CIIEACTBHE.

36. Teopema Kuesepa.

37. Ilonsarue o kpaeBbIx 3aa4ax. Teopema 00 anpTepHaTuBe. Kpaesas 3aiaua 1uist IMHEHHOTO ypaBHEHHS BTOPOTO MOPSIIKA.

38. Oynknus ['puna 11 KpaeBoit 3a1aun u ee cBoiicTBa. Teopema o CyIecTBOBaHHU U criocobe mocTpoeHus pyHkuuu [ puHa.

39. BripakeHne penieHus KpaeBoii 3a1a4u Uil IMHEHHOTo ypaBHEeHUs yepe3 GyHkuuio I'puna. [Ipumepst.

40. Teopema CyIIEeCTBOBaHHA U €JUHCTBEHHOCTH peleHus 3anauu Komm ai1st HopMajibHOM CUCTEMBI JIMHEHHBIX YPaBHEHHH.
DopMyJIUpOBKa TEOPEMBI CYLIECTBOBAHUS M €AMHCTBEHHOCTH pelleHus 3a1a4u Koy 11 nuHeiHOro ypaBHEHuUs N-ro nopsixa.

41. Teopema CylecTBOBaHHA U €JUHCTBEHHOCTH pelieHus 3agaun Komm s ogHoro ypaBaenus. Jlomanslie Ditnepa.

42. Teopema CyIIeCTBOBaHHUS U ANHCTBEHHOCTH pelleHus 3agaun Komm 11 HopMalbHOM cucteMbl AndepeHIManbHbIX YPaBHEHHUH.

[Ipumepb! OMIETOB B MPUIIOKEHUN
Bomnpocs k 5k3ameny, 4 cemectp:

1. VpaBHeHus, Hepa3peleHHbIE OTHOCUTEIBHO MPOU3BOIHON. TeopeMa CylecTBOBaHUS U €JUHCTBEHHOCTH, CIIEJICTBHUE.
2. JluckprMHHAHTHAs KpUBasi, 0coboe pemnreHne auddepeHInaabHOr0 ypaBHEHNS, Hepa3peuIeHHOTO OTHOCUTEIBHO POM3BOJHOM.
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3. Meto/ibl pelieHus ypaBHEHUH, Hepa3pelIeHHbIX OTHOCUTENILHO IPOU3BOAHOM: pa3pelleHle OTHOCUTEIbHO IIPOU3BOIHON, METO
BBelleHUs MapameTpa. YpaBHeHus Kiepo.

4. YpaBHeHUs, JOIIYCKAIOIIKE IOHIKEHUE NopsiiKa. IIpoMeKyTouHbIe HHTETpalibl. Y paBHEHHUSI, KOTOPBIE HE COJEPIKAT SIBHO HICKOMYIO
(GYHKIMIO WM HE3aBUCUMYIO TIEPEMEHHYIO.

5. Ilonmkenue nopsaaka B OXHOPOJHBIX ypaBHeHUAX. [IpuBeneHne K MOJHOM IPOU3BOIHOM.

6. Henponomxaemsle pemenus. IIpeuioxkenue o CyIeCTBOBaHUU HETIPOAOKAEMOTO PELLICHUS.

7. IlpennoxeHue 0 BHIXOJIE HEIPOIOHKAEMOI0 pellieHHs 3a TPAHUILY OIPaHMUCHHOTO 3aMKHYTOTO MHOXECTBA, CIIEICTBUE I
aBTOHOMHOM cuctemsl. [Ipumep.

8. HenpepriBHast 3aBUCHMOCTD pemIeHus OT HaualbHBIX YCIOBHM U MIPAaBOi YacTH ypaBHEHUA. Teopema 0 HelpephIBHON 3aBUCUMOCTH
pelenus oT NpaBoii uactu ypaBHeHUs. CIe[CTBHE O HEIPEPHIBHON 3aBUCUMOCTH PEIIEHUI OT HadalbHBIX YCIOBHUIL.

9. Teopema 0 HETIpepHIBHON 3aBUCUMOCTH PEIISHHS OT IapaMmeTpa.

10. JuddeperHunpyeMocTs pemeHus o napamerpy. Teopema o auddepeHInpyeMocTy peleHus no napamerpy, CUCTeMa ypaBHEHUH
B Bapranmsix. Crencteue o qudhepeHpyeMoCcTH PeIIeHNs 10 HayalbHbIM 3HAYSHUSIM, CHCTEMa YpaBHEHUH B BapHAIIHsX.

11. Teopema o qudepeHIIPYEMOCTH 10 IIApaMETPY BBICOKUX IOPSAKOB, CIESICTBUE O PA3I0KCHUH PEIICHUS 110 CTEHEHIM MaJIoro
rapamerpa.

12. ABTOHOMHBIE cHCTEMBI TU(depeHnnanbHbIX YpaBHEHUH U UX (a30Bble IPOCTpaHCTBa. [ToHATHE aBTOHOMHOMN CUCTEMBI U
HOpPMaJbHON aBTOHOMHOU crcTeMbl. KnHeMaTndeckast HHTEpIIpETays PeieHs] aBTOHOMHOM cucTteMbl. COB-TIaIeHre AIBYX
TpPaeKTOpHUil.

13. Tlonmo>xeHust paBHOBECHS 1 3aMKHYTBIE KpHUBBIE. TpH BHIa TPaeKTOPHU aBTOHOMHOW CHCTEMEI.

14. @azossle npocTpancTBa. PazoBble TpackTopuu. Kpurepuii nonoxenus paBHoBecHs. CBsi3b FeOMETPUUECKON U KHHEMAaTHUECKOM
HWHTEPIIPEeTalnii peneHnid HOPMaTbHON CHCTEMBI.

15. ®azoBast MIOCKOCTh TMHEHHON OAHOPOAHOMN CHCTEMBI C OCTOSIHHBIMU Kod(duiienTamu. HeBbIposkAeHHBIH ci1yyail.

16. ®a30Bast TIIOCKOCTD JIMHEHHOM OTHOPOIHOM CHCTEMBI C MOCTOSHHBIME K03 duitnentamu. BoIpoxkIeHHBIH Citydail.

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

18. Ilepsole unTerpansl. Kputepuii nepsoro unrerpana. @yHKIMOHAIbHAS HE3aBUCUMOCTD IIEPBBIX HHTETPAJIOB B 00JIACTH, €€ CBSI3b C
JINHEIHON HE3aBUCHUMOCTBIO.

19. TeopeMa 0 CylIECTBOBAaHUU N HE3ABUCUMBIX MEPBBIX UHTETPAJIOB.

20. Teopema 0 HOTyYSHHUH PEIICHUS C TOMOLIBIO MIEPBBIX MHTETPajoB. Teopema 0 BhIpaskeHHUH JIF0OOTO IIEPBOr0 MHTETpaja yepes
cucTeMy N HE3aBUCHUMBIX NIEPBBIX UHTETPAJIOB.

21. IlepBble HHTETpaIbl AaBTOHOMHBIX CUCTEM, TEOPEMa O CYIECTBOBAaHUHM N-1 HE3aBUCHMOTO MEPBOT0 MHTErpasia, He coaeprKaero 1.
22. YcToiuuBocTh pelieHus 1o JIAmyHoBY, aCHMITOTHYECKas! YCTOHUUBOCTS 110 JIsAmyHOBY, CBs3b 9TUX NOoHATHH. [lepexon ot
HCCIIEIOBAaHUS YCTOMYMBOCTH ITPOU3BOJIBHOTO PEIICHUS K MCCIEJOBAaHUIO YCTOMYMBOCTH HYJIEBOTO PEILICHHUS.

23. JlocTaTOYHOE YCJIOBUE YCTOMYUBOCTU JUISl JINHEHHOM OJHOPOIHON CUCTEMBI € IOCTOSHHBIMU K03 (hHLIUEHTaMU.

24. UccnenoBaHue yCTOHYMBOCTH ¢ oMoIbio GpyHkuuii JIsnynosa. IlpousBojaHas QpyHKIMH B CHITY CUCTEMbI ypaBHeHui. Teopema
JlanyHoBa 06 ycroiurocTr. Teopema JIsmyHoBa 06 aCHMITOTHYECKO# YCTOHYHMBOCTH. [IpruMepHI.

25. Teopema YeraeBa o HeycToluuBocTu. [Ipumep.

26. Teopema 00 yCTOWYHBOCTH II0 NIEpBOMY NpHOIIKEeHUTO. [Iprmep.

27. YpaBHeHHUs C YaCTHBIMU NIPOU3BOHBIMU NIEPBOTO Nopsiaka. JIMHelHOe 0JHO-POHOE YpaBHEHHE, TEOPEMaA O CBA3H PELICHUs C
MIEPBBIM HHTETPAJIOM CHCTEMBI U (hepeHIIaTbHBIX YpaBHEeHHH. JIleMMa 0 epBhIX HHTETpaiaX CUCTEMbl MEHBIIETro opsiaka. Teopema
00 o011eM pelreHnn JMHEHHOTO YpaBHEHHS.

28. KasunuHeitHoe ypaBHEHHE, IOHATHE XapaKTepUCTUKU YpaBHEHH. Teopema o pelieHn KBa3UJIMHEHHOTo ypaBHeHus. Teopema o
MOJIyYCHUH PEILICHUS U3 TIEPBOTO HHTErpaia. Teopema 00 00IIeM peleHnH KBa3WIMHEHHOTO ypaBHEHHS ((POPMYIIUPOBKA).

29. 3anava Ko /1t KBa3WJIMHEHHOTO ypaBHEHUsI, TEOpEMa O CYIIECTBOBAHUM €JUHCTBEHHOTO pereHus 3a1aun Ko,
TFE€OMETPUUYECKUI CMBICIT YCIIOBHSI TEOPEMBI, TIPUMEP.

ITpumeps! OUIETOB B MPUIIOKEHUH

6.4. Kputepuu oneHuBaHus

[IpoBepka KOHCIIEKTOB JIEKIMI TPOM3BOJUTCS B KOHIIE KaXKI0I0 CEMECTpa, OLIEHUBAIOTCS:
HAJIMYME B KOHCIIEKTE CTYCHTa BCEX MPOMACHHBIX TEM JICKIUH - 5 0o

MIOJTHOTA KOHCIIEKTa - 4 Oara

aKKypaTHOCTb oopmiieHus - 1 6asmn

KOHTpOHL BBITIOJTHCHHS TUCBMEHHBIX JIOMAITHUX 3aIaHUI IMPOBOAUTCA B HAYAJIC KaXKI0T'O IIPAKTUYCCKOTO 3aHATHUAA, 1100 BO
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BpeMs MOCNIEAYIoNIeH KOHTPOJIBHOH pabOThI:

15 GannoB: pemens! 6e3 omubok 91-100% moMamrHuX 3a1aHUH;
14 6annoB: pemiens! 6e3 omnbok 85-90% roManiHuX 3a1aHui;
13 GannoB: pemens! 06e3 omuodok 79-84% nomaniHux 3aJaHuil;
12 6annoB: periens! 6e3 omrbok 72-78% IoMalIHuX 3a1aHui;
11 6annoB: pemiens! 6e3 omubok 66-71% roMalIHuX 3a1aHui;
10 GannoB: pemens! 6e3 omuodok 61-65% nomanHIX 3a1aHuUil;
9 6amoB: peneHsl 6e3 omuodoK 56-60% KomManIHUX 3aJaHui;

8 6amtoB: pemreHs! 6e3 ommoOoK 51-55% noMaIIHuX 3aTaHuid;

7 6amoB: penieHsl 6e3 omuodok 43-50% momanHuX 3aJaHui;

6 6auToB: pemieHbl 6e3 omudoK 36-42% MoMalIHUX 33aJaHui;

5 6amoB: peuensl 6e3 omnodok 30-35% momamHuX 3aqaHui;

4 6ana: perieHsl 6e3 omrOok 26-31% moMalHuX 3a1aHHIA;

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

2 Gaa: perrensl 6e3 omrrOok 11-20% moMalHux 3a1aHHiA;

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

0 GanyoB: penieHs! 6e3 omHOOK MeHee 5% JTOMAITHKX 33/IaHHH JIHO0 peleHue 3a/1a4 OTCYTCTBYET.

Kontponbabie paboTsl. Kaxkaas 3a1a4a onieHUBaeTCs U3 MaKCUMyMa B 5 0aJlIoB:

5 6aJuIoB: peleHue MoJIHOE U 03 BRIYHUCINTENIbHBIX OLTHOOK;

4 Ganna: peleHre 3acaHo He TOCTaTOYHO TOJIHO JIMO0 HMEIOTCS He3HAUNTEIbHBIE BEIYMCIUTENbHbIE OIIHOKY;

3 Gana: B pelIeHUU NPUCYTCTBYIOT CEphe3HbIe HEAOUETHI IMOO0 pelIeHUe U3JI0KEHO ¢ IpodeIaMu B pacCyXKICHUAX U
BBIYHCIIUTEIEHBIMH OIINOKAMI;

2 Ganna: NpHUBEAEHBI BEPHBIE MBICIIH, HO PEIIEHUE U3JI0KEHO B OOIIUX UepTax, He 10 KOHIA, JIHOO C BEIYUCIUTEIbHBIMU OUIMOKAMH,
MOBJIEKIIUMH HENPaBHIIbHBIN XOJ] peILICHHUS;

1 6aJ'lJ'IZ MPpUBEACHBI BEPHLIC NJICU HAa HAYaJIbHOM J3TaIlC PCIICHUS,

0 6ayyIoB; 3a MOJIHOE OTCYTCTBUE PEIICHHSI.

Ecnu nosydeHnHast cymMMa npeBbiaet 25 6ajioB, TO IPEBLIIIEHIE 3aCUMTHIBACTCS, KaK OOHYCHBIH Oasul.

Tecr 3a 3 (4). CryneHT OTBEYaeT Ha TECT, COCTOSAIMNI 13 10 BONPOCOB, MPAaBUIIBHBINA OTBET HAa Ka) bl BOIIPOC OLlEHUBAeTCs B 1 Oas.
Bpewms Ha npoxoskaenue tectupoBanus - 30 MunyT. CTyIeHTY HaeTcst OfHa OIBITKA [Uisl poxoskaeHus Tecta B LMS Moodle.

Ha kakxoM mpakTHIecKOM 3aHATHH CTYAESHT MOXKET MOIy4YHuTh 2 Gara:

MOCEeNaeMoCTh - 1 0ai;

pabora y mocku - 1 6amr;

B npoTuBHOM cityuae Gayuibl He HAYHUCIISIOTCS. B KOHIIE ceMecTpa Oauibl 3a MOCeaeMOCTh MEPEBOIATCS NPOMOPLHUOHAIBLHO U3
MakcuMyMma B 10 6aiioB, 6amiel 3a paboTy y TOCKH MEPEBOAATCS MPONOPIHOHATIBHO 3 MaKCUMyMa B 15 0aiios.

Cemectp 3(YKazaHO MakCHUMaJIbHOE KOJHMYECTBO OAJIIIOB)

[IpoBepka xoHcnekra nekuuii: 10

[IpoBepka nomamniHux 3aJjaHuil o BceM pazzaenam: 15

AKTHBHas [T0O3HABATENIbHAS JIESITEIbHOCTh Ha IPAKTHUECKUX 3aHATUAK: 25

KonrponbHas pabota Nel (YpaBHEHMS IEPBOTO MOPSIKA, Pa3peLIEHHbIE OTHOCUTEIBHO MPOU3BOAHON): 25
KonrpomnbHas padota No2 (JIuHelHble ypaBHEHUS U CHCTEMBI C TOCTOSTHHBIMU KOG GHUIUeHTaMu): 25
Tect 3a 3 cemectp: 10

Uror 110

Ox3ameH 25

Cemectp 4(YKkazaHO MaKCUMaJIbHOE KOJIHUYECTBO OAJIIIOB)

[IpoBepka koHcmekTa iexmuit: 10

ITpoBepka noMallHUX 3aAaHUi 110 BceM pasaenam: 15

AxXTHBHAs I03HABATENbHAS JIEATEILHOCTD HA IPAKTHYECKUX 3aHATHAX: 25

KonrpomnbHas pabota Ne3 (TeopeMsbl CyliecTBOBaHUS, yPABHEHUS HEPA3PEILICHHBIE OTHOCUTENILHO IPOM3BOAHOM U YpaBHEHHUS,
JTOTYCKAIOIUe MTOHIKEHUE TIopsiaKa): 25

KounrpomnbHas pabora Ned (JuddepeHnupyeMocTs 0 IapaMeTpy, (ha3oBble IOPTPETH, IEPBbIE HHTErPAbl, YCTOHIUBOCTD):
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25

Tect 3a 4 cemectp: 10
Hror 110

Ox3ameH 25

ITopsi 10k IPOBEACHNUS YK3AMCHA:

OrieHKa 3a TUCHUILTHHY (OPMHPYETCS] HA OCHOBE MOJYYECHHBIX OIIEHOK 32 KOHTPOJIbHO-PEHTHHTOBBIE MEPOTIPHUATHS TEKYIIETO
KOHTpOUIsi. ECin CTyeHT He COrIaceH ¢ OLEHKOM, MOIyIEeHHOM 110 pe3y/IbTaTaM TeKYIIEro KOHTPOJLS, CTYACHT IPOXOIUT MEPOTIPUSITHE
MPOMEKYTOYHOW ATTECTAIMU B BH/IC BHIIIOJIHEHHUS TUCbMEHHOM paOOThI, BKIIOYAIONICH /IBa TEOPETUUESCKUX BOIIPOCa M TpH 3a1auu. Ha
BBINOJIHEHHE paboThI 0TBOAMUTCS 90 MUHYT. MakcHMallbHOE BO3MOKHOE KOJIMUYECTBO OaJUIOB 3a paboTy cocTaBisieT 25 6ayioB.
CryneHT odopmisieT paboTy Ha OTJEIBHOM JIICTE M CAACT NPEIOIaBaTeNio Ha IPOBEPKY. B 9TOM cilydyae oneHKa 3a JUCILUILIHHY
PacCUHTHIBACTCSI HA OCHOBE MOTyYCHHBIX OILIEHOK 33 KOHTPOJIBHO-PEATHHTOBBIC MEPOIPHUSTHS TEKYIIETO KOHTPOJISL M IIPOMEKYTOUHOM
aTrectaruu. OUKcaIys pe3yibTaToB yueOHO AeITeNbHOCTH [0 TUCIUIIIIMHE TIPOBOIUTCS B ICHD 3K3aMeHa MTPU JIMIHOM MPUCYTCTBHU
CTYICHTA.

Kpurepun orieHUBaHUS SK3aMeHa:

DK3aMeHalMOHHBINA OHIIET COACPIKUT 2 TEOPETHUYECKHX BOTIpOCca U 3 3aaui. DK3aMeHallMOHHAas paboTa olleHHBaeTCs B 25 0aJuioB, npu
9TOM KaKIO€ 33/IaHHe OlleHHBaeTcs B 5 0awioB. Kpurepun oneHHBaHHS TEOPETHYECKOTO BOIPOCa:

5 6amwtoB: CTYJACHT OTJIIMYHO 3HAET MaTepUal, IPUBOJUT TOUYHBIE U MOJHbIC J0Ka3aTeabcTBa. CTYIEHT NPAKTUIECKH HE JIOMYCKaeT
OIIHMOOK.

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

3 6aymma:  CTyZAeHT 3HAKOM C MaTepHaIOM, 3HACT ONpPEACIICHIS H (OpMYIHpOBKU TeopeM. CTYICHT HomycKaeT rpyoble (haKTH4ecKue
OIIMOKH, TIPH JI0Ka3aTeIbCTBE TEOPEM, JINOO HE TOBOIUT J0KA3aTENbCTBO 10 KOHIIA.

2 6ayuta: CTyIeHT u3JlaraeT MaTepHai ¢ TpyJIoM, ¢ TpyObIME (PaKTHIECKUMH OLIHOKaMU.

1 6amn: CTyaeHT He 3HaeT OCHOBHBIX TIOJIOKEHHUI BONPOCA, HE OPHEHTUPYETCSI B OCHOBHBIX ITIOHSATHSX.

0 6ayutoB: CTyAEHT OTKa3bIBAETCS OT OTBETOB Ha BOIIPOC.

Kpurepun onenuBanus pemenns 3agadn. OLeHnBaeTcst U3 MakCMMyMa B 5 0aJnioB.

5 6annoB: 3agada peleHa BEpHO.

4 bayuta:  3agava peuieHa ¢ He3HAYUTEIbHBIMU OUIMOKAMH.

3 Gasuta: 3aiaHle BIMOJIHEHO HE MEHee, YeM Ha 60 IpOLIEHTOB.

2 Gayuta: Xop peleHus: BepHbIi, HO PELICHUE COJEPKHUT OJJHY rpyOyI0 OIIHOKY.

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

0 6amnoB: CTyJeHT OTKa3bIBACTCs OT PEILCHHUS 3aJauH.

HToroBas oleHKa BBICTABIISAETCS, HCXOSI M3 HAOPaHHOH CyMMBI 0aJyIoB:
0-49 6anoB — «HEYJOBIETBOPUTEILHO

50-69 6a10B — YAOBJIECTBOPUTEIBHOY»

70-90 6anoB — «XOpPOLIOY

91 u Gonee — «OTIUYHON.

7. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayeMas Jutepatypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |®ununmos A. . COopHuK 3a1a4 110 quddepeHInalIbHbIM YpaBHEHUAM MxeBck :
Perynsapnas u
Xa0THIeCKast
nuHamuka, 2000
JI1.2 |demunosuu b. I1., JuddepeHunanpHpie ypaBHCHHS Cankr- [TerepOypr 9BC
Mogenos B. II. (https://e.lanbook.com/book/195426) : Jlanb, 2022

7.1.2. lonoJIHUTebHAS JIUTEpaTypa

| ABTOpLI, COCTaBUTCIIN | 3armaBue I/I3Z[aTeJ'II)CTBO, rong Pecypc
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ctp. 13

ABTOpPBI, COCTABUTEIH 3arnaBue W3znarensctBo, ron| Pecypc

JI2.1 |Dabcromen JI. O. HuddepennyanbHble ypaBHEHUS U BAPUALIMOHHOE UCUUCIICHUE: Mocksa: 6.u., 1969 OBC
yueOHHUK
(https://biblioclub.ru/index.php?page=book&id=455165)

JI2.2 |Kamke O., Po3oB H. X. |CnpaBounuk 1o audQepeHnuaibHbIM ypaBHEHUSIM B YaCTHBIX Mocksa : Hayxka, 9BC
IIPOM3BOTHBIX MIEPBOTO MOPSIIKA: CIPABOYHHK 1966
(https://biblioclub.ru/index.php?page=book&id=468183)

J12.3 |Kamke 3., @omun C. |CrpaBo4HHUK 110 OOBIKHOBEHHBIM qU(depeHInanbHbM ypaBHeHusaM  |CankT- [letepOypr

B. : Jlaun, 2003

J12.4 |ApHonba B. . Oo0bikHOBeHHBIC A depeHnanbHble ypaBHeHUs: yueOHoe mocodbue [Mocksa : Hayka,
JUIS BY30B 1984

J12.5 |TTontpsirun JI. C. OObikHOBeHHBIC A epeHInanbHbIe YpaBHEHUSA: YISOHHUK IS Mocksa : Hayka,
rOCyJapCTBEHHBIX YHUBEPCUTETOB 1965

JI2.6 |Ilerposckuii U. T, Jlexiuu 1o Teopuu OOBIKHOBEHHBIX AUb(epeHIMaNbHbIX YpaBHeH!H: |MockBa :

Mpemkuc A. J1., Y4eOHHUK JJIs1 YHUBEPCUTETOB UznarenscTBO
Oueiinnk O. A. MI'Y, 1984
7.1.3. MeTonnueckue pa3zpabdoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI3.1 |AneeBa C. P., N36panHble riaBbl TeOpUU TU(PEepeHIHANBHBIX YPaBHEHHIT ¢ YensiOuHCK : 3BC
Msmectses U. B., NPUIOKEHUEM K TeopuH AU GEepeHIIUANBHBIX UTD WznarenscTBO
Vxo6oToB B. Y. (http:/Nibrary.csu.ru/rbooks2/view2?code=local/007942/007942) YenmaOnHCKOTo
rOCYIapCTBEHHOT O
YHUBEpCHUTETA, [0.
r.]
7.2. Ilepedyennb pecypcoB HHGOPMANHOHHO-TeJICKOMMYHHKaNHOHHOI cetn " MHTepHeT"
D1 |Jlanb [DnexTpoHHBI pecypc] : anekTpoHHO-0uOmoTeuHas cuctema (OBC) / uzparenscro Jlanb. — URL:
http://e.lanbook.com/.
32 |VuuBepcuTerckas OMOIHOTEKA OHIAWH [DICKTPOHHBIN pecypc] : aekTpoHHO-0ubmoTeynas cucrema (O6C) / 000
Hupexrtmenua ITabmumuar. — URL: http://biblioclub.ru/.
33 |Znanium.com [DnekTpoHHBIH pecypc] : anekTporHO-0nbaroTeuHas cuctema (OBC) / Hay4Ho-U31aTeNnbCKHiA HIEHTP
HWH®PA-M. — URL: http://znanium.com/.
34  |Opaiit [DneKTpoHHBIN pecype] : anekTporHo-0nbroTednas cucteMa (OBC) / m3marenscrso FOpaiir. — URL: https://urait.ru
7.3 llepevyenb nHGOPMAIIMOHHBIX TEXHOJIOTHI
7.3.1 IIporpammHoe oGecneyeHue
LMS Moodle

7.3.2 IlpodeccunonabHble 0a3bl AAHHBIX U HHPOPMALNOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIH KaTanor Hay4Hoi Oubnuorexu Yenl'Y [DnekTpoHHbIi pecypc] : 6a3a nanubix / YensO. roc. yH-T. — Uensabunck, 1992

2. eLIBRARY .RU : nayunas snexkrponHas 6ubanoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru — Pexxum moctyna: mis
3aperuCTPHp. Mojb30Barenieil. — TeKCT : AeKTPOHHBII.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

Jlns peanuzanuu AMCUUILTHHBI HCIIOJIB3YIOTCS YUeOHbIC ayIUTOPUH ISl IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, TPAKTUYECKUX
3aHATHH, TPYNIIOBBIX U MHIMBHYaTbHBIX KOHCYJIbTAIIUN, TEKYILEr0 KOHTPOJIS ¥ IPOMEXKYTOUHOM aTTECTALlMH, @ TAKXKE TOMEIIECHHS
JUISL CAMOCTOSITENILHON pabOTHI.

VYueOHbIe ayAUTOPUH YKOMILIEKTOBaHbI CIICHHATN3UPOBAHHON MeOebio (MTopa3yMeBaeTCsl HATMYNE CTAHAAPTHBIX padovnX
(MOCaqOYHBIX) MECT) M TEXHHUECKUMHU CpeicTBaMK 00ydeHus (MIEPEHOCHOE U / UK CTAI[HOHAPHOE MYJIbTUMEHIHOE 000pYA0BaHHKE:
9KpaH, HOYTOYK, IPOEKTOP).

JInist mpoBeICHUSI 3aHATHUI JISKIIHOHHOTO TUIIA TPEJIAraroTCsl HA0OPHI IEMOHCTPALMOHHOTO 000PYIOBAHMS U YIeOHO- HATIISTHBIX
mocoOuii (MyIbTUMEIUIHBIC IPE3EHTALIMH 110 OT/ICIbHBIM TeMaM, PUCYHKH, TAOIHIIbI, CXEMBI H T.JI).
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[Tomernienust 11t CaMOCTOSITENBHOM PabOTHl 00Y4AIOIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM C MOAKIIIOYEHHEM K CETH
"NutepHet" ¥ 00ecrieyeHreM JI0CTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpely YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUWSA 1)1 OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JIS)

WzyueHne kaxx 101 TEMBI CIIEAYET HAUMHATH C IPOPAOOTKH COOTBETCTBYIOLIETO TEOPETHUECKOT0 MaTepralla B yueOHUKaX WU
UCTIONH30BaTh COOCTBEHHBIH KOHCIIEKT JIEKIMH TAaHHON JUCHUIUIAHEL. {71 yCBOGHHS TEOPETHYECKOTO MaTepHaa TakKe Hy)KHO
pa3o0paTh npejyiaraeMble B JIEKIIMOHHOM Kypce IpuMepbl. TOBKO 3aTeM clielyeT 3aKpeluTh pa300paHHbId MaTepral u3ydyaeMoi
TEMBbI CAMOCTOSITEIbHBIM pElICHHUEM IpeiaraeMbIX JOMalIHUX 3aJaHnil. CaMmocrosTenbHas paboTa HaJl 3ajauaMy Kypca MOKeT,
KpOME OCHOBHOT'O UCTOYHHKA, IPOBOJUTCS, TIO IPYTHM 3alauHruKaM. He CTOUT npeHeOperars U CIpaBOvHOM JIMTEpaTypoi. Y CrienHoe
HAaIUCAaHHE IPOMEXKYTOUHBIX KOHTPOIBHBIX pabOT U TECTa BOSMOXHO TOJIBKO IIPY BHUMATEIEHOM, BCECTOPOHHEM M KaU€CTBEHHOM
W3y4YEeHUH TeM MPaKTHYECKUX 3aHATHH, PEAIIECTBYIONINX JaHHOH paboTe 1 00bSBICHHBIX IIPENOIaBaTeIeM.

HeobxonuMo TIaTeNnbHO U J00POCOBECTHO U3YUYUTh OCHOBHYIO U JIONOJTHUTENIBHYIO JIUTEPATypPY, UCIIOIb30BaTh 3JI€KTPOHHbIE
pecypchl. AKTHUBHAS M TOOPOCOBECTHASI, CHCTeMaTHYecKast paboTa B TeUEHHE CeMeCTpa, IPOSBICHNE HHUIUATUBEI Ha JIEKIUOHHBIX U
MPAKTUYECKUX 3aHATHAX, HOCTOSHHOE BBITIOJIHEHHE JOMAITHUX M KOHTPOJIBHBIX PaOOT SABJISIOTCS HEOOXOIUMBIM YCIIOBHEM
JIOCTaTOYHOTO OBJIAJICHUS] MATEPHAIIOM YUeOHOH JUCIHUIUINHEI U YCTISITHOTO MPOX0XKICHHS IIPOMEKYTOUHON aTTECTAIHH 10
JTUCLIUTUIAHE.

B crydae mpuMeHeHus pU MPOXOXKISHUH MPAKTHKH 3JIEKTPOHHOTO 00yJIeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHI
oOuieHue 00yJaromuxcs ¥ NperojaBaTeis OCYIECTBISETCS B PEXKUME PeabHOr0 BpeMeHH (OHIaiH-JIeKIuH (BeOUHApHI), YaThl,
BHU/ICO-KOH(EPEHIMHU U JP.) WK OTIOKEHHOTO BpeMeHH (cucteMa auctanquonHoro obyuenus Moodle, bopymer, anexrponHas moura
u 11p.). bonbiryto yacte BpeMeHH 00ydaronyecst CaMOCTOSATEIbHO PaboTalOT ¢ y4eOHO- METOIMUECKUMU MaTepraiaMu. CTyIeHThI
HUMEIOT BO3MOKHOCTH KOHCYJIBTHPOBATHCS C MPETIoIaBaTesieM 10 BCEM BOIIPOCcaM, BOSHUKAIOIINM B XOJIE CAMOCTOSTEIEHON PaOOTHI
IIOCPEICTBOM 3JIEKTPOHHOI IIOUTHI, MECCEHKEPOB, COLUAIBHBIX ceTel U T.I1. JlocTyn oOyuaromerocst K y4eOHbIM pecypcaM B pexuMe
OTJIO’KEHHOTO BPEMEHH, CAMOCTOSTETIFHON paboTHI OCYIIECTBIIIETCS Yepe3 ceTh HTepHeT B yIOOHOM /Il HETO MECTe, BpeMEeHHU 1
TeMIe.

[pu 0Oy4eHur MHBAMIOB U JIMI] C OTPAHHYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI JJIEKTPOHHOE 00YyYeHHUE, TUCTAaHIIMOHHBIE
00pa3oBaTeIbHbIC TEXHOJIOTHHU NIPEIYCMaTPUBAIOT BO3MOXKHOCTh NIpHeMa-Tiepeaadn HHOPMAIUY B JOCTYIHBIX Ul HUX GopMax.
Peanuzanust AMCUUIUTIHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00YUYEeHUs, TUCTAaHIMOHHBIX 00pa3oBaTeIbHBIX TeEXHONOTHI (naree — D0,
J1OT) ocymectBaseTcs Ha ocHOBaHUU «[10I0XKEeHUS 0 peanu3anuy OCHOBHBIX U JONOIHUTEIBHBIX 00pa30BaTENbHBIX IIPOrPaMM ¢
MPUMEHEHUEM 3JIEKTPOHHOTO 00yJYeHHs 1 AUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (helepaibHOM roCyAapCTBEHHOM
010/DKETHOM 00pa30BaTEILHOM YUPEKICHUH BICIIEr0 00pa3oBaHus « HeIsIOMHCKUM ToCcyJapCTBEHHBIN YHUBEPCUTETY, «I1os10KeHuUs
0 MOPSIIKE 3a4eTa 00YJarOIIMMHUCS 10 OCHOBHBIM PO eccroHABHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Uenl V» pe3ynbTaToB OCBOSHHS B OpPraHU3aUAX, OCYIIESCTBIIIONIMX 00pa30BaTeIbHYIO NESTEIbHOCTD, Y4EOHBIX
MPEMETOB, KYPCOB, TUCIUIUINH (MOIyJIel), IPAKTHK, OTIOJHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM» ITOCPEICTBOM IIIEKTPOHHOM
undopmarronHo-o6paszoBarensHoi cpeasl PIBOY BO «Henl V». B ucknounTenbHbIX citydasix (Gopc-maxkop u T.11.) Ipu
peanu3auu o0pazoBaTeNnbHON AesTensHOCTH ¢ TpuMeHeHreM D0, IOT MOryT IpHMEHATh KOMIIOHEHTHI, He BXOJISIIHUE B IIepEeUCHb
9JIEKTPOHHOM HHPOPMAITMOHHO-00pa30BaTEIbHON CPE/IbI.

10. CHIEIIUAJIBHBIE YCJOBUA OCBOEHHUSA JUCIUIITIMHBI OBYYAIOIIMMHUCS C UTHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSMMU 31I0POBbA

OcBoeHnune JAUCHUIUIMHBI MHBAJIMAAMU U JIMAMU C OTPAaHUYCHHBIMH BO3MOYKHOCTAMU 3J0POBbs OCYIICCTBIIACTCA C UCIIOJIB30BAHUEM
CHEUHATbHBIX TEXHUYECKHX CPEICTB M HH(POPMAIMOHHBIX TEXHOJOTHH, MPEHOCTaBIsIeMbIX PecypCHBIM y4eOHO-METOANYECKHM
LEHTPOM MO OOYYEHHIO HMHBAIMIOB M JIMII C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3110poBbs Yenl'Y mo 3ampocy oOyuaroimerocs
(MOOHJIBHBIC CIICIHAIBHBIE TEXHHYECKHUE CPEACTBA JUIS JIMI C HAPYIICHHSMH 3pSHUS M C HapyIICHWEM CIIyXa, aCCHCTHBHBIE
nH(OPMALIOHHBIE TEXHOJIOTHH).

IIpu HEOOXOOMMOCTH Ul OOYYAIOIIMXCS C HApYyIICHHSMH 3peHHS Ha pabouynmx MecTax ISl MPOBENCHUS NPAKTUYECKHX HIIH
7a0OPaTOPHBIX 3aHATUI YCTAHABIMBACTCS CIIEIHMANBLHOE NPOrpaMMHOE obecneueHne (MporpaMma pedeBOl HaBHIAIMM, PEUEBBIC
CHHTE3aTOPbI, KPaHHBIE JIYIIBI).

B yueGnble ayauTopun obecrieunBaeTcsi OSCIpeNsSTCTBEHHBIN AOCTYN AJsi 00YYAIOUIMXCS ¢ WHBAJIHIHOCTHIO U C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 3[I0POBbs. B ka0 ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI U JHIA C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI,
IPeLyCMaTPUBAETCS] COOTBETCTBYIONIEE KOJTUIECTBO MECT [UIsl 00YUaIOMMXCS ¢ YI€TOM HapyIIEHHH UX 370POBbSI.

J11st OCBOGHMS AUCIMILTUHBI HHBAJIMAM U JIUI[AM C OTPAHUYSHHBIMHI BO3MOXKHOCTSMHE 3I0POBbSI TIPEIOCTABIISACTCS AOCTYI K IEYATHBIM
WCTOYHHKAM, UMEIOIINMCS B HaydyHO# Onbmnorexe Yenl'V, ¢ MOMOIIBIO CHEHMATIBHBIX TEXHUYECKUX CPEACTB; JOCTYI C HOMOIIBIO
CHEUHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEACTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (DOpME IJIEKTPOHHOTO
JokyMeHTa B poHze HayuyHOH OubnroTeku Yenl'yY MM 371€eKTpOHHO-OMOIMOTEYHBIX CUCTEMAX.

Y4eOHO-MeTOINUECKHE MATePHAITBI JUTS 00YYAIONIMXCS U3 YHCIIa MHBAIKIOB H JIUI] C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMU

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYPEKICHHUE BBICIIET0 00pa30BaHUsL

«YensOunckuit rocynapctseHHslil yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuumuasl "Iuddepennuansapie ypaBHEHHUS " 10 HAPaBJICHUIO TOATOTOBKH (CIIELUAIEHOCTH)
01.03.02 "IIpukinagHas MaTeMaTHKa 1 nH(GopMaTHKa" HanpasieHHOCTH (podwto) [Ipukiannas MaTeMaTuka 1 ctp. 15
uckyccrBeHHbli nHTEIUIeKT PI'BOY BO «Uenl'Y»

3[I0POBbS TIPEIOCTABISIOTCS B (POpMaXx, aJaliTHPOBAHHBIX K OTPAHHYCHHSIM HX 30POBbS M OCOOCHHOCTSM BOCIIPUSTHS HHPOPMAIIUH.
J11st MHBAIKMIOB U JIMI C OTPAHHYCHHBIME BO3MOXKHOCTSIMH 3[0POBbSI OCBOCHHE IHCIUILIAHBI MOXKET OBITh YACTHYHO HITH [TOJTHOCTHIO
OCYIIECTBIICHO C UCTIOIb30BAaHUEM JUCTAHIIMOHHBIX 00PAa30BATEIbHBIX TEXHOIOTHH.

Ilp mpOBeOeHHH NPOMEKYTOYHOW AaTTECTAlMH MO TUCLMIUIMHE OOYYarOIIMMCS C HMHBAJIUAHOCTBIO M C OrPAaHHYCHHBIMU
BO3MOXKHOCTSIMH 3JI0OPOBBsI O0ECIIEUMBACTCSI MO WX 3asABJICHUIO MPENOCTAaBICHHE B IOCTYMHOW (opMe B 3aBHCHMOCTH OT HX
WHIUBUAYAIbHBIX OCOOCHHOCTEH HMHCTPYKIMH O TOPSJAKE IPOBEICHUS MPOMEKYTOYHOH aTTECTAllMH, OLCHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHus (MMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MUCbMEHHO HIpudToM bpaiins, ¢
WCIIONIb30BAHUEM YCIIYT aCCHCTEHTA, YCTHO).

Ipu npoBeeHNH MPOLEAYPHI OLCHUBAHUS PE3YJIbTATOB O0YYIEHHS HHBAIHMIOB H JIMI] C OrPAaHHYCHHBIMUA BO3MOXKHOCTSIMHU 310POBbBS
MpeyCcMaTpUBAETCsI HCIOIb30BaHUE NpeaocTaBiIeHHbIX Yenl Y win coOCTBEHHBIX TEXHUUECKHUX CPENICTB, HEOOXOTUMBIX UM B CBSI3U C
UX MHANBHUAYaIbHBIME 0COOCHHOCTSMH. [Ipy HEOOXOAMMOCTH WHBAKIAM H JIMIAM C OrPaHUYCHHBIMH BO3MOYKHOCTSMH 310POBbBS
MPEIOCTABISIETCS TOMOTHUTEIBHOE BpeMs [UIsl MOJrOTOBKM OTBETA Ha 3aJlaHusl, MPOIEeypa OIICHUBAHUS PE3yIbTATOB OOYUCHHUS 11O
JUCHUIUIHHE MOYKET [IPOBOJAUTHCS B HECKOJIBKO ITAIOB.

© ®I'bOY BO «Henl'V»



[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,



[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




KonTpoubHas pabora Ne 3

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

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

Y =y*—z,y(0) =1

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

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

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

KonTpoubHas pabora Ne 3
Bapuanm 4

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

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

. IlocTponutsn TOCJIeJOBATETHHBIE IpUOINIKEe-

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

- HpI/I KaKNX HaYaJbHBIX YCJIOBUAX CYIIECTBYET €IWH-

CTBEHHOE€ penieHne CuCTeMbl:

d d
Sy Vi1 = Ve

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

Y= ny/ _ 3y/3.

. Permurs 3amaay Komm:

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

KonaTposbHasi pabora Ne 3

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

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

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

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

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

KonaTposusHasi pabora Ne 3
Bapuarnm 5

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

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

. Iloctpoutn TOCJIeTOBATETHHBIE MPUOTMKEHHU S

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

. Ipn kakwx mopsimkax n  ypasuennme y(™) =

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

. Boiaenurs ocobbie perienust (€ OHU €CTh):

2%y"? = xyy’ + 1.

. Pemnts 3agaay Kormu:

y? =3y —2y)y", y(0) =y (0) = —1.

Kourposubuas pabora Ne 3

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

. IlocTpouTs OCJIe/I0OBATEIbHBIE pUOJIAIKE-

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

y =y’ +xy0) =1

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

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

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

Kourpoubuas pabora Ne 3
Bapuarm 6

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

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

. IlocTpoursn TOCJIe0BATETHHBIE IpUOJIAIKE-

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

. Ilpy kakux HAYAJIBHBIX YCJIOBHSAX CYIIECTBYET €/ UH-

CTBEHHOE pellleHue ypaBHEeHUsd:

vV (@ -y =y

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

yy'? = 22y + 1.

. Pemnts 3agaay Kormu:

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




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

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

Ne: 1003,1007,1008,1010

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




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

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

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




Tect 4 cemecTp

HpaBI/IJII)HLIC OTBCTHI:

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

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

JuncuuninvHa: JAudPepenunaibHbie ypaBHEHUS
Bpewms Boinonnenus tecta: 30 MUHYT

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

(rpymma Ne)

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

T
[TocTosiHHOE penieHne X = E 3agaun Komm

%:cosx, X(1) _Z
dt 2

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

BAPUAHTBI OTBETOB:

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

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

3AJAHMUE N 2 (svibepume ooun eapuanm omeema)

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

BAPUAHTBI OTBETOB:



. 2 . 2

1) . 3) 9 .
. 2 . 2

3AJAHMUME N 3 (évib6epume ooun eapuanm omeema)

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

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

BAPUAHTbBI OTBETOB:

&

A

2) 4)

3AIAHMUE N 4 (svibepume ooun éapuanm omeema)
2



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

ABJISACTCH ...

BAPUAHTBI OTBETOB:

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

3AAAHMUME N 5 (gvib6epume ooun eapuanm omeema)

XapakTepucTUKaMH ypaBHEHUS

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

3AJIAHHUE N 6 (svt6epume ooun eéapuanm omeema)

Cucrema Uil XapaKTEPUCTUK KBa3UIMHENHOIO YPaBHEHHUS

e’ —+ef —=e
OX oy

HUMCCT BUIO ...

BAPHAHTBI OTBETOB:

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

Ve T e e K




3AJAHMUME N 7 (évibepume ooun eéapuanm omeema)

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

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

muddepenurpyemMas GyHKIUS, a apryMeHT U paBeH ...

BAPHAHTBI OTBETOB:

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

3AJJAHHUE N 8 (svi0epume ooun éapuanm omeema)

OO11ee penieHne ypaBHEHHUS

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

muddepennupyemMast QyHKITUS.

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

3AJJAHMUME N 9 (sseoume omeem)

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

y@+x@:0,

oX oy



Z‘y:—ZX - y2

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

BAPUAHTDBI OTBETOB:

3AAAHME N 10 (¢6eoume omeem)

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

1a 11
x2ox yoy 2%
Z‘X:3y=2y,

npunumaet B touke (—1,1) 3nauenue ...

BAPUAHTDBI OTBETOB:




Kourpoupnas pabora Ne 4
Bapuarm 1

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

V2
Ox(t,e)

MTPOM3BOITHYIO
Oe

e=0

. Permurs 3amaay Komm:

1

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

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

T = x4y
y = 4y —ax.

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

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

i = 4a® — 2z.

. UccnenoBars ycToiamBOCTS HYJIEBOIO PEIIEHUs yPaB-
HEeHUsd:

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

Kourpoubaas pabora Ne 4
Bapuarm 3

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

0x(t, e)
Oe

W3BOJIHYIO .
e=0

. Pemnts 3agaay Kormu:

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

. UccnenoBaTh B 3aBUCUMOCTH OT TTAPAMETPA ¢ YCTOHUIH-

BOCTB HosozkeHus pasHosecust (0, 0) cucTeMbl:

T = 2x—y
y = 3x+ay.

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

Gda30BbIe TPACKTOPWH.

. Haittu Bce mosmoxkenust PaBHOBECHA, NCCJIEIOBATH UX Ha

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

. UccmenoBars ycTOWYMBOCTS HYJIEBOIO PEIIEHUsT yPaB-

HEHUA:

yIV+2y”’+6y”+5y’+6y=O

KourpoupHas pabora Ne 4
Bapuarm 2

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

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

u 0 U 1
T tyg tigo = Ulp=o = §(y—|—z)

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

T = 3xr—2y
y = 4dx+ay.

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

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

¥=—e"+1.

. UccmenoBars ycTOMYMBOCTS HYJIEBOIO PEIEHUsT YPaB-
HEHUA:

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

Kourpoubpnas pabora Ne 4
Bapuarm 4

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

0x(t,e)
Oe

M3BOIHYIO .
e=0

. Pemnts 3agaay Kormu:

xT Tz =Yz, Zlg=1= .

. UccnenoBaTh B 3aBUCUMOCTH OT TTAPAMETPA @ YCTOHYIH-

BOCTH TIoJIOxKeHnst paBHOBecust (0, 0) cucrembr:

T = —x+4ay
y = —x+y.

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

Gda30BbIE TPACKTOPWH.

. HaiiTu Bce mosmoxkenust PaBHOBECHA, UCCJIEAOBATH UX Ha

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

. UccnenoBaTh yCTOWYINBOCTH HYJIEBOTO PEITIEHUS YPaB-

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




BNJIET 1.

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

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

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

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

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

BMJIET 2.

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

T = dr+ 3y

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

. Jlna cucrembl ypaBHEHUIT {

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

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

BIMJIET 3.

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

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

= 2x+vy

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

. [ng cucteMbl ypaBHEHHH {

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

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




BNJIET 4.

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

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

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

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

BMJIET 5.

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

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

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

BMJIET 6.

Pemuts ypasuenne: 12y = zyy’ + 1.

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

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

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

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




BMJIET 7.

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

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

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

V2 o |,—g

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

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

BIJIET 8.

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

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

Teopema 0 HenpepbIBHON 3aBUCUMOCTHU PENICHUs OT ITapamMeTpa.

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

BIMJIET 9.

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

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

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

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




BMNJIET 10.

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

Hapucosath (a3oBbIii mopTpeT cucteMsl & = 322 — 2.

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

Teopema JIssnmyHnoBa 06 acHMITOTHYECKOH YCTOWYINBOCTH.

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

BMNJIET 11.

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

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

Y

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

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

BIJIET 12.

Pemmute: 2y — 3y? +x = v.

0x(t,e)
Oe

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

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

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

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




BNJIET 13.

Permuth ypasuenue: (y')? + 2yy” = 0.

Ox(t, )
O

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

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

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

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

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

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

= —r+4y

. s cucrembl ypaBHeHuit

IMOCTPOUTDH JABa HE3aBUCUMBIX MEPBLIX MHTErpaJia.

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

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

BIMJIET 15.

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

ox(t,e)

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

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

=Y
= —ay— 2% —ad’x.

e=0

VCTOWIUBBIM; ) HEYCTOWIHBBIM:

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

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




BNJIET 16.

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

= Tx+2y+3

Hapucosarb (ha30Bblil IOPTPET CUCTEMBI: { — 3wy 1

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

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

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

BNJIET 17.

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

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

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

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

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

BNJIET 18.

[Ipu KakuX HAYAJIBHBIX YCJIOBUAX CYIIECTBYET €JIMHCTBEHHOE PellleHre YDABHEHUS:

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

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

TeopeMa O CyIeCTBOBaHUU 7 HE3aBUCHUMbIX HIEPBLIX MHTEI'PDAJIOB.

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




BNJIET 19.

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

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

a) ACHMIITOTHYECKH YCTONUUBBIM; 0) HEYCTOHIUBHIM?

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

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

BIJIET 20.

Peurs ypasuenne: 2y (y" + 2) = xy”.

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

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

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

BUJIET 21.

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

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

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

. nMeeT GeCKOHETHO MHOTO HyJTelt
y=x+ by

BTOpast KOMIIOHEeHTa Y(t) JTF0OOr0 pereHnst CHCTeMbI

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

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




BNJIET 22.

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

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

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

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

BNJIET 23.

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

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

o

n=0

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

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

6) HapucoBaTh TpaeKTOPHH CHCTEMbI IIPpU ¢ = —3.

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

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

BUNJIET 24.

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

Haiitu mepBbIil HHTEIPAJ CUCTEMBI: & = — COS .

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

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

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