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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CnocoGeH mpuMeHsTh (pyHIaMeHTaIbHbIC 3HAHUS, TTOJIYYCHHBIC B 00JIaCTH
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HAyK, M UCIOJIb30BaTh UX B PO ECCHOHATBHOMN
JESITeIbHOCTH
NJI-1 leMmoHCTpHpYET 3HAaHHE TEPMUHOJIOTUH, OCHOBHBIX PE3yJIbTaTOB M METOJI0B Oa30BbIX
JTUCIUIUIMH B 00JaCTU MaTEMaTHYECKUX HayK
N/I-2 Ucnionb3yeT 0a30BbIe 3HAHHS U METO/IbI MATEMAaTUYECKUX HAYK JUIS PEIICHUS
MPUKIAIHBIX 33724

2. OIIK-3 Cnoco0eH MpUMEHATh 1 MOAN(DUIIPOBATH MATEMAaTHUECKUE MOICIH ISl PELICHUS
3aj7ia4y B 00J1aCTH PO ECCUOHATILHON 1eATEIbHOCTH
NJI-1 Ucnonp3yeT 1 MOIUUIIMPYET MaTEMaTHYECKUE MOJIEIH MTPUKIIAIHBIX 33124
NJ-2 [IpuMeHseT cynecTBYOIME MAaTEMATUYECKUE METOBI JJIs aHAIN3a CBOWCTB
MaTE€MaTU4YeCKUX MOJEIIEeH

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. HeoOxoaumble ycoBHS SKCTpeMyMa NMPOCTEHIINX 3a/1a4 BAPUALMOHHOTO UCUHCIICHHUS
(ITpoBepounast pabora)

®Popma peanuzaimu: [lucbmennas padbora
1. Bapuanuonnoe ucuucnenue (KonrponbHas pabora)
2. IudpdepenunanbHble ypaBHEeHUs Bbiciux nopsakos (KonTposbHas padoTa)
3. JIuneiiHbIe ypaBHEHMsI IEPBOTO MOPSAIKA U YPAaBHEHMSI, IPUBOASALINECS K HUM. Y paBHEHHS
MEepPBOTO MOPSJIKA, HE pa3pelieHHbIe OTHOCUTENBHO Mpon3BoiHOM (KoHTponbsHas paboTa)
4. Metoap! pemieHus kpaeBbIx 3a1a4 (KoHtposiabHas pabora)
5. Pemienue cuctem nuddepeHnanbHbIX ypaBHEHUN U YCTOWYMBOCTD PEIIEHUN
(KonTponbHas padota)
6. Teopus ycroitunBoctu (KonTposbHas padoTa)
7. YpaBHeHuUs B NOJHBIX AU depeHnnanax. YpaBHeHHs ¢ pa3IesSOLMMUCSA IEPEMEHHBIMU U
ypaBHeHus, npuBoasnmecs k HUM (KontponbHas padota)

Dopma peanuzanuu: IlpoBepka 3aganus
1. Auddepenunansubie ypaBHeHus (PacuetHo-rpaduueckas padota)

BPC nucuuIInHbI

3 cemecTp
Beca KOHTpOIBHBIX MeponpHsITHiL, Y0
Paznen nuciuminHbl HNunekc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5




| Cpox KM:

12

14

15

OcHOBHBIE TIOHATHS TEOPUH TU(PEpEeHITHATHHBIX
ypaBHEHU M

OcHOBHBIE TIOHATHS TEOPUH TU(PEpEeHITHATHHBIX
ypaBHEHUH

Juddepennnanbapie ypaBHEHHS IEPBOTO MOPSIKA

Juddepennnanbaple ypaBHEHH IEPBOTO MOPSIIKA

Cucremsl nuddepeHIanbHbIX ypaBHEHUN 1 YpaBHEHUS
BBICOKOT'O TIOPsIJIKa

Cucremsl tuddepeHInanbHbIX ypaBHEHUN 1 YpaBHEHUS
BBICOKOT'O TIOPsIJIKa

OO0m1as Teopus TUHEHHBIX CUCTEM

OO0m1as Teopus TUHEHHBIX CUCTEM

Teopm[ yCTOﬁ‘-IPIBOCTPI JIMHEHHBIX CUCTEM

Teopm[ yCTOﬁ‘-IPIBOCTPI JIMHEHHBIX CUCTEM

Bec KM:

20

20

39

20

4 cemectp

Beca KOHTpOIBHBIX MeponpUsITHiL, Yo

Paznen nucuuruinHel
JACJI AUCI] KM:

Nunexc KM-6

KM-7

KM-8

KM-9

Cpok KM:

8

12

15

Teopust yCTOMYMBOCTH HEIMHENHBIX CUCTEM

Teopust yCTOMYMBOCTH HEIMHENHBIX CUCTEM

KpaeBebie 3amaun

Kpaesebie 3amaun

BapuannonHoe ucuucienue

BapuannonHnoe ucuucienue

Bec KM:

20

20

40

$06m1as yacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
OIlK-1 N-lonk-1 JemoHcTpupyer | 3HaTh: VYpaBHeHUS B MOIHBIX TU(depeHipanax. Y paBHEHUs C pa3AesSionIIMUCs
3HaHUE TEPMUHOJIOTHH, | OCHOBBI KJIACCUYECKOU MepeMEeHHBIMH U ypaBHEeHUs, ipuBosuecs Kk HuM (KontponbHas padorta)
OCHOBHBIX PE3YJIbTaTOB U | TEOPUM BAPUALIMOHHOTO Huddepennmansabie ypaBaenus (Pacuerno-rpadudeckas padbora)
METO/IOB 0a30BBIX | UCUUCITICHUS Pemenue cucrem nuddepeHnnanbHbIX ypaBHEHUN U YCTOWYUBOCTD
JUCLMIUIMH B 00JacTH | TEPMUHOJIOTHIO U OCHOBHBIE | pemieHuid (KonTponbHas pabora)
MaTeMaTUYeCKUX HayK MOHATHUS TEOPUH HeoOxonuMebie ycroBus 3KCTpeMyMa MPOCTEUIINX 3a/1a4 BApUAIMOHHOTO
OOBIKHOBEHHBIX ucuncnenus (IIposepounas padota)
muddepeHIATbHBIX
yYpaBHEHUH
YMers:
HaXOJUTh PEIICHUS CUCTEM
JINHENHBIX
g depeHInaIbHbIX
YPaBHEHUN C OCTOSITHHBIMU
koa¢hdunreHTamMmu
OIIK-1 N-2ormk-1 Hcnonp3yet | 3HaTh: JInneliHbIe ypaBHEHUs [1IEPBOTO MOPSAKA U YPAaBHEHUS, IIPUBOIALLUEC K

0a30BbLIE 3HAHUSA U METOJBI
MaTeMaTUYECKUX HayK s
peHIeHI/IH HpI/IKJ'Ia)IHI)IX
3a1a4

OCHOBHBIE aHAIUTUIECKUE
METO/bI peIIeHUs
nuddepeHITaTbHBIX
ypaBHEHUH

YMers:

AQHAJIUTUYECKU peliaTh
MpOCTENIINE
nuddepeHnranbHbIe
YpaBHEHHSI

HUM. YpaBHEHUS IEPBOTO NOPSAKA, HE pa3pellieHHbIE OTHOCUTEIBHO
npousBoHOM (KoHTponbHas paboTa)
Huddepenunansubie ypaBHeHus (PacuetHo-rpaduueckas padbota)




OIIK-3

WN-lonks HWcnomszyer wu
MOAUPUIIAPYET
MaTeMAaTHYeCKUe  MOJCIHU

MMPUKIAAHBbIX 3a/la4

3HaTh:

3HAET MOCTaHOBKU KPAeBbIX
3a11a4 JIsl OOBIKHOBEHHBIX
muddepeHIaTbHBIX
YpaBHEHUH

YMeTs:

AQHAIUTUYCCKU PeliaTh
MIPOCTEHIINE KpaeBble
3a/1auu

Mertoab! pemenus kpaeBbix 3a1a4 (KortposiabHas pabora)

OIIK-3

WJ1-20mnk-3 [IpumenserT
CYIIECTBYIOIINE

MaTeMaTHYeCKHE  METOJBI
IS aHaJim3a CBOMCTB

MAaTEMATUYCCKHUX MOI[GJ'ICﬁ

3HATh:

HEOO0XOMMBIE YCIOBUS
9KCTPEMYMOB B 3a7ja4ax
BapHAIlMOHHOTO UCUUCIIEHUS
YMersb:

MIPUMEHSTh HEOOXOIUMBbIE U
JIOCTaTOYHBIE YCIIOBUS
9KCTPEMYMOB B 3ajjauax
BapUALlMOHHOTO UCUUCIICHHUS
aHAJIN3UPOBATh
YCTOWYHUBOCTD PELICHUI
cucteM auddepeHnnanTbHbIX
ypaBHEHUU

MIPaBWJIbHO CTaBUTH 3a/1auy
Komm u ananusuposaTth
CBOMCTBA €€ PEIICHNI

Juddepennnansabie ypaBHeHUs Boiciux nopsakoB (KontponbHas padora)
Teopus ycroriunBoctu (KonTposbHas padota)
Bapuannonnoe ncuucnenue (KonrponpHas padota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
3 cemecTp

KM-1. YpaBHeHus1 B noJHbIX 1u(depeHnnanax. YpaBHeHHs ¢ pa3aeasilOIIUMHUCS
NepeMeHHbIMU H YPABHEHHU, IPUBOASIIMECH K HUM

®opmbl peanuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpusitusi: KourponbHas paboTa mpoBOAUTCS 1O
BapuaHnTaM. PaGoTa conepxut 4 3amanus Ha 45 MUHYT.

Kparkoe conepxanue 3ajaHus:
KonrtponbHas pabota OpMeHTUpOBaHA Ha IPOBEPKY 3HAHUSI TEPMUHOJIOTUHM U OCHOBHBIX
MOHATHI TEOPUH OOBIKHOBEHHBIX TU(PEpEeHIINATBHBIX YPaBHEHUN

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TEPMUHOJIOTHIO U OCHOBHbBIE 1.0Ompenenuts 00K UHTETPal 3aJaHHOTO
MOHSITHSI TEOPUU OOBIKHOBEHHBIX ¢ depeHIIMATBFHOTO YPAaBHEHHUS B TTOJIHBIX
muddepeHINaTbHBIX ypaBHEHUI muddepeHnmranax.

2.0npenenuTh 00U HHTETPaJl 3aJaHHOTO

b hepeHIMaTFHOTO YPaBHEHUS € Pa3ACISIONIUMUCS
NEPpEMCHHBIMHU.

3.0mpenenuTs 00U HHTETPaIT 33JaHHOTO
OJTHOPOAHOTO AP PEepeHINaTbHOIO YPaBHEHUS.
4.0npenenuTs 00NN WHTETPAJT 33IAHHOTO

I QepeHIMaIbHOr0 YpaBHEHUS, TPUBOISILETOCs K
OJTHOPOJTHOMY (D PepeHITnaTPHOMY YPABHEHHIO.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABISAETCS, €CIH 3a/laHNE
BBITIOJTHEHO B MTOJIHOM 00b€ME WIJIM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus shanus: OneHKa "XopoIo" BEICTaBIAETCS, €ClIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HalpaBIICHUE JIJIS PEIICHHS 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "yI0BIeTBOPUTENHHO" BRICTABISIETCS,
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-2. J/Inneiinbie ypaBHeHHs NEPBOI0 NOPSAKA U YPABHEHHS, IPUBOISIIHECH K HUM.
YpaBHeHus IEPBOro NOPAAKA, He Pa3pelleHHble OTHOCHTEIbHO POU3BOAHOM

®opmbl peanausanuu: [luceMenHas padora




Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpusitusi: KourponbHas paboTa mpoBOAUTCS MO
BapuaHnTaM. PaGota conepxut 4 3amanus Ha 45 MUHYT.

Kpatkoe conep:xanue 3aganus:
KonTponbhas paboTta opreHTHpOBaHA Ha IPOBEPKY YMEHHM aHATUTUYECKU PelliaTh

npocreimme auddepeHnuanbHble ypaBHEHUS

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMeTh: aHAIUTUYECKH  pPEIlaTh 1.Haiitu pemenune 3agaun Komm 2(y — y +
npocreiimme auddepeHnanbHbIe xy)\dif ferentialDy =\dif ferentialDx,y(—2) = 0.
ypaBHEHUS 2.Haiitu pewenue 3anaun Ko y — 4xy =

—4x,y(0) = —0.5.

3.Haiitu pemenne 3agaun Ko y —y = xy, y(0) = 1.
4.Pemuth ypaBHEHUE METOJIOM BBEICHHS
napamerpa y(x — Iny) = 1.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHHe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISAETCS, €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBIICHHUE ISl PEIICHUS 3a71a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CIIH 3a/l1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

KM-3. TuddepenunanbHble ypaBHEHHs BBICIINMX NOPSIAKOB

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoLHOrO MeponpusTus: KonrponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 39

IIpouenypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTusi: KoHTposibHas padoTa mpoBOIUTCS MO
BapuaHTaM. Pabota conepxut 5 3ananuii Ha 90 MUHYT

Kpartkoe cogep:xkanue 3aiaHusA:
KonrponbHas pabota OpHeHTUpOBaHA Ha MIPOBEPKY YMEHU NMPaBUIBLHO CTaBUTH 3aaauy Komm

Y aHAJIM3UPOBATh CBOMCTBA €€ PEIICHUN

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMeTh: MpaBUIIbHO CTAaBUTH 3aJady 1.Haiitu pemenune 3agaun Komm yy + 4 = 0,y(0) =

Komm u aHanu3upoBaTh CBOMCTBa -1,y(0) = —2.

e peLeHHH 2.Haiitn pemenue 3agaun Komm y + y = 2ctg x, y(g) =
Ly() =2.

Onucanue MKAJbI OIICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu evlnoineHus 3Hanus: OueHKa "Xopouio" BEICTaBISETCs, €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BRIOpaHO BepHOE HAIIpaBIICHHE ISl PEIICHUS 3a1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3nanus: O1neHka "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

KM-4. [luddepenunanbHble ypaBHEHUS

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec kouTposabHoro meponpusitusi B bPC: 1

IIpoueaypa mnpoBeieHHsi KOHTPOJIBHOIO MeponpusATHsi: PacueTHoe 3ajaHue BBINOJHSETCS B
dopme npomamnero 3azaHud. CTyaeHTY HEOOXOAMMO pEHIMTh 3aJaud PACUETHOrO 3aJaHus
COIVIACHO MHJMBUAYaJIbHOMY BapHAHTy

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
Pacuetnoe 3amanue OPHUCHTHPOBAHO Ha IIPOBEPKY 3HAHUM OCHOBHBIX aHAJIMTUYECKUX METOJIOB

petienus qudGHepeHIMATBHBIX YPaBHCHHIMA

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: TEPMUHOJIOTHIO U OCHOBHbBIE 1.ITocTpoeHune UHTErpaIbHOU KpUBOI

MOHATUS TEOPHUH OOBIKHOBEHHBIX nudQepeHIMaIbHOr0 YpaBHEHUS IEpBOro Mopsiaka

nudepeHIabHBIX YpaBHEHUN METOJIOM U30KJIMH

3HaTh: OCHOBHBIC AHAJIUTUYECKHE 1.Pemenue nuddepeHaabsHoro ypaBHEHUS C

METO/IbI pemeHus pa3AeTAIOMIUMUCS TTePEMEHHBIMU

TuddepeHIMaIbHbIX ypaBHEHUH 2.Pemenne oqHOpoAHOTO TU(HEpeHIINATBLHOTO
YpaBHEHHSI

3.Pemenue nuHeHoro qudQepeHnaibHOro ypaBHeHUs
MIEPBOTO MOPSIKA

4.Pemienue ypaBHenus bepryinu

5.Pemenue ypaBHeHUs B MOJHBIX AU QepeHnnanax
6.Pemenue nuddepeHaabsHOro ypaBHeHus,
JIOTTYCKAIOIIETO MOHIKEHHUE TTOPSAKA

7.Pemienue nuHeHoro qudQepeHnaibHOro ypaBHEeHUs
N-TO MOPSIKA C MTPABOM YaCTHIO CIEIMATHLHOTO BUIA
8.Pemenue nuneltHoro auddepeHnnanbHOro ypaBHeHUS
N-TO MOPSIJIKAa METOJIOM BapHaIlUH IMOCTOSHHBIX

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "3a4TeHo" BbICTaBISETCs, €CIIH 3aJaHue
BBITIOJTHEHO TTPABUIILHO WM C HE3HAUYUTEILHBIMU HEJI0UeTaMHU

OueHKa.‘ HC 3a4TCHO




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA. OI_IGHKa "He 3a4TeHO" BBICTABJIACTCA, €CIIN
3aJaHHUEC HE BBIITOJITHEHO B OTBCI[CHHBIﬁ CPOK HJIM pE3YJbTaT HE COOTBETCTBYCT 3aJaHUIO

KM-5. Pemienne cucrem auddepeHnuajabHbIX YPABHEHUI U YCTOHYHUBOCTD pPelieHu i

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mpoBeneHusi KOHTPOJbHOro Meponpusitusi: KontponpHast pabora npoBogUTCs IO
BapuaHtaMm. Pabora conepxut 3 3amanus Ha 45 MUHYT

Kparkoe conepxanue 3a1aHus:
KonrtponbHas paboTa OpHeHTUPOBaHA HAa MPOBEPKY YMEHUI HaXOAUTh PELICHUS CHCTEM

TUHEHHBIX U depeHIanbHbIX YpaBHEHUH C MOCTOSHHBIMU K03 puiinentamu

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: HaXOAUTh PELICHUs] CUCTEM 1. Haiitu oG1iee perieHue 0AHOPOIHOM CUCTEMBI
JUHEWHBIX U depeHITnaTbHBIX muddepeHIMaTbHBIX YpaBHEHU y = Ay, rae MaTpuiia
YPaBHEHHMH  C  IOCTOSIHHBIMH KO3 PHUIMEHTOB 33JaHa.

Kod(durmeHTaMu

2.Haiitu oO1iee penieHrne He0JHOPOAHON CUCTEMBI
g hepeHIMATBFHBIX YPaBHEHUH IIEPBOTO MOPSIIKA.
3.Ilonp3ysAch ONpeaeIeHus MU YCTOMYMBOCTH 11O
JIAnmyHOBY M aCUMITOTUYECKON YCTOMYHUBOCTH
HCCIeA0BaTh HA YCTOMYMBOCTD PELLICHUE 3a/1a4u
Kommy =t(y—1),y(0) = 1.

Onucanne MKAJbI OIlEHUBAHUS

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCS, €CITH
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOpaHO BepHOE HalpaBlieHHE /Ui PELIeHUs 3a1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OnueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CIIH 3a/IaHue MMPEUMYIIECTBEHHO BHITOJIHEHO

4 cemecTtp

KM-6. Teopusi ycTOH4YHBOCTH

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas paborta

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTusi: KoHnTponbHast padota mpoBOIUTCS MO
BapuaHTaMm. PaboTa conepxut 3 3aiaHus Ha 45 MUHYT
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Kpatkoe cogepxanue 3agaHus:
KoHTponbHast paboTa OpueHTHPOBaHA Ha MPOBEPKY YMEHUM aHAJIM3UPOBATh YCTOMYUBOCTD
pemennii cucteM auddepeHnanbHbIX YpaBHEHHH

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMerTs: aHAJIM3UPOBATh 1.MccnenoBaTh Ha YCTOWYMBOCTh TOYKY ITOKOSI CHCTEMBI
YCTOMUYMBOCTh PEIICHUM CHUCTEM 0 IepBOMY IpUOIMKEeHuto X = 5x + ycosy, y = 3x +
nuddepeHIaIbHBIX YpaBHEHUH 2y — ye.

2.HccnenoBath YCTOMYUBOCTD HYJIEBOTO PELICHHUS,
MOCTPOUB GYHKIUIO JIATyHOBA U IPUMEHHB TEOPEMBI
JlanynoBa wiin YeraeBa x = —x — 2y, y = 3x — 4y.
3.0npenenuTs aeiicTBUTENbHBIE KO3 uumeHTs! o u 3,
P KOTOPBIX HYJIEBOE PEIICHUE aCUMIITOTHYECKH
ycTounBo X = ax + By, y = —x + 2y.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnonnerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS, €CIH
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBlICHHE ISl PEIICHUS 3a1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEILHO" BBICTABIISETCS,
€CIIM 3aJJaHNe MPEUMYIIECTBEHHO BBITIOTHEHO

KM-7. MeToabl pelieHUs1 KPaeBbIX 32124

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTusi: KoHTponbHass pabdoTa MpoBOIUTCS IO
BapuaHTaM. PaboTa conepxut 5 3ananuii Ha 60 MUHYT

Kparkoe conepxanue 3ajanus:
KontpomnbHas paboTa OpMeHTUpOBaHA Ha MPOBEPKY 3HAHUS IOCTAHOBOK KPAaeBbIX 3aj1au s
OOBIKHOBEHHBIX U (pepeHIIaTbHBIX YPaBHEHUI U YMEHHS aHATUTHUECKH PeliaTh
IIPOCTEUIIINE KPAaeBbIe 3a1a4u

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3HAET NOCTAHOBKU KPAEBBIX 1.latp onpenenenue Gpynkiuu ['puna

3a1a4 JUTSL OOBIKHOBEHHBIX 2.ChopMynrpoBaTh OCHOBHbBIE CBOMCTBA COOCTBEHHBIX

TuddepeHIMaIbHbIX ypaBHEHUN ¢yHKIMi 1 cOOCTBEHHBIX 3HaueHui 3anaun ITypma-
JInyBuis

3.HpI/IBeCTI/I MMOCTAHOBKH KPACBLIX 3a/la4 C pa3JIMIHbIMU
Kpac€BbIMH YCIIOBUAMUA

YMeTh: aHAJIUTUYECKH pelaTh 1.HaiiTu pemenne ypaBHEHHUs], y10OBIETBOPSIOLIEE
pocTeiiire KpaeBble 3a/1auu KpaeBbIM ycinoBusiM yy +y +yy = 0, y(0) =
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1,y(-1)=0.

2.IloctpouTts dhyHKumio ['puHa 11t KpaeBoit 3a1aun y —
y = f(x), y(0) = 0, y(x) orpanudeHo mpu x + oo.
3.HaiiTu 3Ha4eHUS TOJIOKUTEIBHOTO IMapaMeTpa A, pu
KOTOpOM KpaeBas 3aia4a y + Ay = 0, y(0) + y(0) =
0, y(I) + y(1) = 0, umeer HeTpUBUAILHOE PEIICHHE.

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3alaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: OLeHKa "Xopouio" BbICTaBISAETCS, €CIH
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBiICHHE ISl PELICHNUS 3a1a4

Oyenka: 3

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABISAETCA,
€CJIM 3aJJaHue PEUMYILIECTBEHHO BHIIIOJIHEHO

KM-8. Heo0xoaumble yc10BHs IKCTPeMyMa NPOCTeHIIMX 32124 BAPHALMOHHOI0

HCUYHUCJICHUA

®opmbl peaju3anum: buiersl (MMCbMEHHBINA OIPOC)

Tun koHTpoaBLHOr0 Meponpusitus: [Iposepounas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa nposefaeHusi KOHTPOJIBLHOIO MeponpusaTHs: [[MCbMEHHBI OMpOC NMPOBOAMUTCA IO
BapuaHTaM. buner conepxut 5 3aganuii Ha 20 MUHYT

Kparkoe conep:kanue 3a1aHus:

[TpoBepouHas paboTa OpuEeHTHUPOBaHA Ha MPOBEPKY 3HAHUI OCHOB KJIACCUYECKOM Teopuun

BApHUAIIMOHHOT O UCHUCIICHUSA

KoHTpoJibHbIe BONIpOCHI/3aJaHUA:

3HaTh: OCHOBBI KJIaCCUYECKOM
TCOpHUUn BapHallMOHHOI'O
HUCYHUCIICHUA

1.Hopwma B mpoctpanctee C\lbracka, b\rbrack.
2.0npenenenue cuibHO T dHepeHIIpyeMOro B TOUKE
(GyHKIHMOHATA.

3.®opMynupoBKa HEOOXOAUMOIO YCIOBHS SKCTPEMYyMa.
4. IlpocTeiinye cirydan HHTETPUPYEMOCTH YPAaBHEHHUS
Oinepa: F = F(y).

5.ITocTaHOBKa 33/1a4¥ C MOBMKHBIM ITPABBIM KOHIIOM
IUTSL IpocTelTIero (yHKIMOHAa BAPHAIIMOHHOTO
ucuucnenus. Kpaepas 3aada Uit HaX 0K ICHHS
AKCTpeMalIeil 3a/1a4u C TTOABMKHBIM MPABBIM KOHIIOM
(popmynupoBka). Y cinoBue TpaHCBEPCATHLHOCTH.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "oTIu4Ho" BBICTABJIACTCA, €CJIN 3a1aHUC
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCs, €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinoanenus 3uanus: OneHka "y10BIeTBOPUTENHLHO" BBICTABISACTCS,
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-9. BapuanuonHoe ucumcjieHue

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 40

IIpoueaypa mpoBeneHusi KOHTPOJbLHOro Meponpusitusi: KonTtponpHast paboTa mpoBOgUTCS IO
BapuantaM. Pabota conepxkur 6 3ananuii Ha 90 MUHYT

Kpartkoe cogep:kanue 3aiaHuA:
KonrtponbHas paboTa OpHeHTHpOBaHA Ha MMPOBEPKY 3HAHUS HEOOXOAMMBIX YCIOBUI
9KCTPEMYMOB M YMEHUH NPUMEHATh HEOOXOIUMBIE U JOCTATOUHBIE YCIOBUSA SKCTPEMYMOB B
3aJa4ax BapHAMOHHOTO NCYHUCIICHUS

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: HEOOXOAMMBIC  YCIIOBHSA 1.ChopmynupoBath yclIOBHE TPAHCBEPCAIBHOCTH IS
9KCTPEMYMOB B 3ajavax 3aJ]auy C MOJIBUKHBIMH KOHIIAMU
BAPUALIMOHHOTO UCYUCIICHUS 2.ChopmynnpoBaTh HEOOXOIUMBIE YCIIOBUS IKCTpEMYyMa

111 aOCTPAaKTHOM M30MEepUMETPUUYECKON 3a1auu

YMeTh: mpUMEHSITh HE0OXOJUMbIe
u JIOCTaTOYHBIE YCIIOBUS
AKCTPEMYMOB B 3a1ayax
BAPUALMOHHOI'O UCUUCIICHUS

1.HaiiTu sxcTpemans 3ana4uu foo 0o 0 \lbrack(y) —
y + 4ysinx?\dif ferentialDxextr, y(0) = 0.
2.Haiitu skcTpemMany 3a1aun foo 0o 0, \lbrack2y +
(y) — (2) + ysinz + ycosz - z\rbrack\

dif ferentialDxextr, y(0) =0, y(1) = Z, z(0) =
1,z(1) = 1.

3.Haiitu sxcTpemanb 3a1aun foo 0o 0, \lbrack(y) —
2xy\rbrack\dif ferentialDxextr, y(0) = y(1) =
y(1) =0.

4.WccnenoBats 3a1a4y | 00 0o 0o \lbrack(y) +y +

2ye\rbrack\dif ferentialDxextr, y(0) = %, y(1) =

1
—-e.
3

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHkKa "oTINYHO" BBICTABISETCS, €CIH 3a/1aHNe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
13




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HAPaBICHUE JIJIS PEIICHMS 3a/1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonenus 3nanus. OueHka "yJ10BIETBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BBITIOJIHEHO

3
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Jluneiinoe nuddepenunanbHoe ypaBHeHHE M-T0 nopsiaka. CylecTBoBaHUE U
€IMHCTBEHHOCTH pemeHus 3a1aun Komm. dyHaaMenTanbHas cucreMa penieHui.
Onpenenurens BpoHckoro u ero cpoiicta. @opmyna Octporpanckoro-JIinysuis.

2. lokazath, uTo B cinydae q(x) < 0 pemenus ypaBuenus y + p(x)y + q(x)y = 0 ne moryt

HMETH ITOJOXKUTCIIbHBIX MAKCUMYMOB.
16

cos4x

3. Haiitu pemenue 3agaun Komm y + 16y = ,¥(0)=3,y(0)=0

IIpoueaypa nposenenus

DK3aMeH MPOBOAMTCS B MHCbMEHHO-yCTHOH (opme. Ha moarotroBky orBeTra cryaeHTy maetcs 60
MuHYT. Kpome oTBeTa Ha BOIPOCH OWJeTa CTYAEHT JOJDKEH OTBETUTHh Ha JIOTIOJHHUTENbHBIC
BOTIPOCHI.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBCEPKU PE3YIbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: NJI-1lonk-1 JleMoHCTprpyeT 3HaHHE TEPMUHOIOTMH, OCHOBHBIX
pe3yabTaTOB U METOJI0B 0A30BBIX NUCIMIUIMH B 00JIACTU MATEMAaTUUYECKUX HAYK

Bonpocel, 3a1anns
1.YpaBHeHHs iepBOro NopsiKa, pa3pelieHHbIE OTHOCUTEIBHO MPOU3BOAHOM. [loHsATHE
pelIeHus, HHTErpanbHoi kpuBoi. [lone Hanpasienuil. MeToa N30KINH
2.3anava Komm 1151 ypaBHeHHs iepBoro nopsijaka. Csssp peulenus 3aaaun Koiu ¢ perennem
MHTETPAIbHOTO ypaBHEHUS
3.Teopema Ileano o cymecTBoBaHuM pemieHns 3ana4u Komm
4.Teopema 0 eqMHCTBEHHOCTH peteHus 3aaaun Komu aisa quddepeHnnanbHoro ypaBHEeHUs ©
IIPABOM YaCThIO, YIOBJIETBOPSIOLIEH JIOKATBbHOMY yCJIOBHIO JInnmmuna
5.Teopema Ocryaa 0 €TMHCTBEHHOCTHU perieHus 3aaaun Kom
6.ITponomxenue pemenuit 1updHepeHnanIbHOro ypaBHEHUs
7. Teopema 0 TIaAKOCTH peleHui 1ud@epeHuaibHOro ypaBHEHHUS
8.YpaBHEHHs, HE pa3pELICHHBIE OTHOCUTEIBHO NEPBOM IPOU3BOJHON

Matepuanbl 1J1sl IPOBEPKH 0CTATOYHBIX 3HAHUM

1.Ykazatp o0muit naTerpan nuddepenmansaoro ypasaenus F(x,y,y, ...,y) = 0.
OTBeThI:

ly=f(x0),

2. d(x,y,Ci1,,...,CH =0,

3.y =f(x),

4.y = f(x,Ci1,,...,.CH,

5 ®(x,y) = 0.
BepHsliii otBeT: 2

2.0npenenuth nudepeHmantbHOe YpaBHEHHE ¢ Pa3AeIIIONUMUCS TICPEMEHHBIMH.
OTBeTsI:

Ly +Px)y = Q(x),

2. P(x,y)\dif ferentialDx + Q(x,y)\dif ferentialDy = 0,
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3.y=r®,

4. M(x)N(y)\dif ferentialDx + P(x)Q(y)\dif ferentialDy = 0,

S.y+y+y=0.
Bepnplii otBeT: 4

3.Ecnu onpenenurens BpOHCKOro cCUCTEMbI PEIIEHUM OJJHOPOIHOTO JIMHEHHOTO

g depeHIaIbHOr0 YpaBHEHUS paBEH HYJIIIO XOTs Obl B OJTHOM TOYKE, TO CUCTEMA pEeIIeHUI
OTtBeTsI:

1.MMHEeHO HEe3aBUCHMA,

2. TMHEWHO 3aBUCUMA.
Bepwusiit otBeT: 2

2. Komnerenuus/Mugukarop: NJI-2omk-1 Mconas3yeT 6a30BbIe 3HAHUS U METOBI
MaTEeMaTUYeCKUX HayK JUIsl pelleHUs MPUKIIAIHBIX 3a/1a4

Bonpocel, 3a1anns
1. luddhepennmanpabpie ypaBHEHUSI B CHMMETPUYHOM (popme. YpaBHEHHUS B TOITHBIX
maddepenmanax. MHTErpUpYIOIN MHOKHUTEIH

2.YpaBHEeHUS NEPBOTo NOPsAKA, UHTETPUPYEMbIE B KBaJApaTypax: YpaBHEHUsI C pa3e/IeHHbBIMU

MIEPEMEHHBIMH, YPAaBHEHHUS C Pa3/ICAIOIIUMUCS IEPEMEHHBIMU

3.YpaBHeHUsI IEPBOTO MOPsIIKA, UHTETPUPYEMbIE B KBaJIpaTypax: OJHOPOAHbIE YPaBHEHUS U
YpaBHEHUS, IPUBOASIINECS K HUM

4.JIunelinble ypaBHEHUS NEPBOro nopsaka. Merosa Bapualiu nocTOSHHON

5.YpaBuenus bepuynnu u Pukkatu

6.Meton BBenenus napamerpa. Ypasuenus Jlarpamxka u Kinepo

7.Haiitn oOmmit naTerpan quddepennnansaoro ypasaenust V1 —xy + xy +x =0

o o +y—4
8.Haiitn o0muit naTerpan nuddepeHnnanIbHOro ypaBHEHHS Y = xxf 5
9.HaiiTu o61iee pemieHrue 0JHOPOIHOM cucTeMbl U depeHIInaIbHbIX YPaBHEHHIH ¢
MOCTOSTHHBIMU KOdddunmentamu x = —3x + 2y + 2z, y=-3x—y+z,z=—x + 2y

10.Haiitu ob1iiee pereHre He0JHOPOAHOM crucTeMbl MU depeHITnaNIbHbIX YpaBHEHUH C
MOCTOSTHHBIMU KO3 dutimentamu x = 2x — 4y, y = x — 3y + 3e

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Pemuth nuddepennmanbHoe ypaBHEHHE XY = Y + XCOS (%).
OTBeThI:
1.Csin(%) = Inx,
2. sin(%) =x+C,
3. cos(%) = In(Cx),
4.tg(%) = In(Cx).
BepHnplii otBeT: 4
2.Kakas u3 3ajaHHbIX (YHKLIUH SIBJISETCS OOLIMM pELIeHUEM ypaBHEHUs y = xy + y?

OTBETHI:
ly = 4x,
2.y =Ce+x,
3.y=Cix+C2,
4.y =Cx + C,

5.y = Cicosx + Cisinx.

BepHnplii otBeT: 4
3.HaiiTu o6miee peneHue 0JHOPOIHOM crcTeMBbl TUHEHHBIX U depeHIIaTbHBIX
YpPaBHEHUU X = ), Y = X.
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OTBeETHI:
1x =Cie— Cée,y = Cie + Cle,
2.x =Ce,y = Ce,
3.x =Ce,y =—Ce,
4. x=ey=ce.
Bepnsiit otBeT: 1
4.Haiitu oO1iee penieHrne oTHOPOAHOrO JIMHEHHOro MU PepeHInalIbHOTO YpaBHEHUS Y + Y =
0
OTBeETHI:
1y = Ci + C2e,
2.y=C{ +Cix+Cje,
3.y =C}+ Cée+ C3xe,
4.y =Cl+Cie+ Cie
Bepnsiit oteT: 2
5.YacTtHoe pelieHrne HeoJHOPOAHOTO AU PepeHInanbHOrO YpaBHEHUS Y + Y = COSX ClIeyeT
UCKaTh B BUJIE
OTBeETHI:
1.y = acosx + bsinx,
2.y = acosx,
3.y = axcosx + bxsinx,
4.y = axsinx.
Bepnblii oTBeT: 3

3. Komnerenuusi/Mnaukarop: N/1-2onk-3 [lpumenser cyuiecTpyromnme MaTeMaTUueCKue METO b
JUIS aHAJIA3a CBOMCTB MaTEMAaTHYECKUX MOJIEIEH

Bonpocel, 3a1anns
1.Haiitu pemenue 3agaun Ko 3(xy +y) = xy, y(1) = 3
2.Haiitu pemenne 3agaun Komm y + 2xy = —2x, y(1) =e
3.Haiitu pemenue 3agaun Komm yy + 16 =0, y(1) = 2, y(1) = 2

~_ y(0) =3,y(0) =0

cos4x

4 Haiitu pewenue 3aaaun Komum y + 16y =

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.byner nu 3agaua Ko y = 3ye + x, y(0) = 0, uMeTh eIMHCTBEHHOE pelieHne?
OTBeTsI:

1.1a,

2. HerT.
Bepnsiit otBeT: 1

2.Cnenyer Jid U3 aCUMITOTHYECKON YCTOMUMBOCTH TOUYKH ITOKOSI CUCTEMBI

muddepeHIMANbHBIX YypaBHEHUH €€ ycToiunBocTh 1o JIssmyHoBy?
OTBeThI:

1.meT,

2. na.
Bepnsiit otBeT: 2

II. Onucanue wikanvl oueHuganus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6blnoaHeHus 3Hanus: PaboTta BBIMOTHEHA B paMKax "MPOJABUHYTOTO
ypoBHsi. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHUH

n
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeloiHeHa B paMkax "06a3oBoro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B yacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoinerus 3Hanus: PaboTa BeINoJHEHA B paMKax "Moporosoro"
ypoBHsi. OCHOBHas 4acTh 3aJaHus BBIIIOJIHEHA BEPHO.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Omnenka ompenensieTcss B COOTBETCTBHU ¢ [lonokeHueM 0 OayIbHO-PEHTHHIOBOM CHUCTEME s
cryaenToB HY «M3OW» Ha 0OCHOBaHMM CEMECTPOBOM U IK3aMEHALIMOHHOM COCTABJISIOMINX

4 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluM: DK3aMEH
IIpumep Ounsera

1.ITonb3ysAch onpenesieHusIMU yCTOMYUBOCTH 10 JIAIMYyHOBY M aCUMIITOTHYECKON YCTOMUYNBOCTH
HCCIIeIOBATh Ha yCTOMYMUBOCTE pemeHue 3aaauu Komu y = —ty, y(0) = 0.

2.IToctpouts Gpynkumio ['puna mis kpaeBoit 3agaun y —y = f(x),y(0) = 0,y(1) = 0.
3.3aga4a ¢ MoABMKHBIMH KOHIIaMHU. Y CJIOBHE TpaHCBEpCaaIbHOCTH. HaiiTh pacctosiHue oT
touku M (1,1) no npsamoit x — 2y + 5 = 0, pemias 3a1auy Kak BapUallMOHHYIO 337a4y C
MOJBMIKHBIM KOHIIOM.

IIpoueaypa npoBenenust

OK3aMeH NMPOBOAMTCS B MHCbMEHHO-yCTHOH (opme. Ha moarotroBky orBeTa cTyaeHTy naetcs 60
MuHyT. KpoMe oTBera Ha BOINpOChl Ouiera CTYJAEHT JOJKEH OTBETHTb Ha JOIOJIHUTEJIbHbIE
BOIIPOCBI.

L. Ilepeuens komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHAN 06
0CGOCHUA OUCUUNIUHDL

1. Komnerenumnss/Mumukarop: UJ1-1lonk-1 leMoHCTpUpyeT 3HaHUE TEPMUHOJIOTUH, OCHOBHBIX
pe3yabTaTOB U METO/I0B 0A30BBIX TUCIMILIMH B 00JIaCTH MaTEMAaTHYECKUX HAYK

Bonpocsl, 3aganus
1.OcHOBHas JieMMa BapHallMOHHOTO HUCYUCIIEHUS
2.3aayua ¢ 3aKpeIICHHBIMU KOHIIaMHU. Y paBHEHUE Dujepa
3.3agaua co cBOOOAHBIMH KOHIIaMH. EcTeCTBEeHHBIE TPaHUYHBIE YCIOBUS
4.DyHKIMOHAIIBI, 3aBUCSIINE OT HECKOJIbKUX (QyHKIMI. HeobxoanmMble ycioBUs SKCTpeMyMa.
Cucrema ypaBHeHMi Diliepa
5.®OyHKIMOHAJBI, 3aBUCAIINE OT CTapIIUX MPOU3BOAHBIX. HeoOXo1uMbIe yCIOBUS SKCTpEMyMa.
VYpaBHeHue Diliiepa U €CTECTBEHHbBIE TPAHUYHBIE YCIOBUS
6.Kitaccnueckue 1o0cTaTouHbIe YCIOBHS KCTPEMYMA JUIsl IPOCTENIIEN 3314l BapUALMOHHOTO
ucuucieHus. Y cuieHHoe ycinoBue Jlexxanapa. Ycunennoe ycnosue Sxkoou. @opMmynupoBka
OCHOBHOM T€OpeMBI (0€3 T0Ka3aTeIbCTBA)
7. Knaccuueckas uzonepumerpuyeckas 3ajgada. Heobxoaumoe ycioBue skcTpeMyMma. 3aaada
JnioHsl
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8.IToHsATHE O BAPHALIMOHHBIX 3a/1a4aX Ha YCJIOBHBIN KCTPEMYM C TOJIOHOMHBIMH CBSI3SIMU
9.IloHsATHE O BapUAIIMOHHBIX 337]a4aX Ha YCIOBHBIN SKCTPEMYM C HETOJIOHOMHBIMH CBSI3SIMH
10.HeoO6xoaumbIe yCIOBHS JIOKATHHOTO AKCTpeMyMa (yHKITHOHAA
11.JuddepennmpyeMocts npocTeiniero GyHKIMOHAIA BAPHAIIMOHHOTO UCYHCIICHUS
12.®yukuunonansl. CuiibHas u crabas nuddepenmupyemocts pyHkimonanos. [leppas
Bapuanus

MaTepI/IaJ'[bI AJIA MIPOBEPKU 0CTATOYHBIX 3HAHUM

1.Kakoe u3 yeTbipex NpUBEACHHBIX HUKE YPAaBHEHUH ABJISIETCA YpaBHEHUEM Dilepa 1Jis

dynxmonana J(y) = foo 0y 0¢ [siny + siny|\dif ferentialDx?

OTBETHI:

'\differentialeSlny +cosy =0,

* ~\aiferentiapz (0S¥ + €05y =0,

3. = o entiaiy COSY + siny =0,

"\dif ferentialDx siny + siny = 0.

Bepnbsiit otet: 2
2.B 3amade co cBOOOHBIMH KOHIIAMH TS TPOCTEiIIero (pyHKIMOHAIA BAPHAIIHOHHOTO

ucuncienus J(y) = [©

. a F(x,y.y)\dif ferentialDx ecTecTBeHHbIC KpaeBbIC YCIOBHs

UMEIOT BUJ]
OTBeTHI:
Ly(a) =y, y(b) = yp,
2. 5yy (a,y(0),y(@) =0, Fy, (b,y(b),y(b)) =0,
3.y(a) = y(b) =0,
4. F(a,y(a),y(a)) =0, F(b,y(ab),y(b)) = 0.
BepHsliii otBeT: 2
3.Cnenyet nu u3 ciaboit nuddepeHnmpyeMocty GyHKIIMOHANA CUITbHAS
b depeHIpPyeMOCTh?
OTBeTHI:
1.1a,
2. HeT.
BepHnrriit otBeT: 2

2. Komnerennusi/Muaukarop: NI-lonk-3 Mcnonp3yer u MmogudunupyeT MaTeMaTH4ecKue
MOJIEU MPUKIIAIHBIX 3a/1a4

Bonpocel, 3aganus
1.ITocTaHOBKa KpaeBbIX 33724
2.Toxnectso Jlarpanxa. @opmyna ['puna
3.Teopema 0 TPUBUATIBLHOCTH PEIICHUS OJHOPOJTHON KpaeBou 3amauu Ay ypaHeHus L[u]=0
4.HeonHopoaHast kpaeBas 3a/1aua 415 1u(hepeHInalIbHOr0 ypaBHEHHs BTOPOTO MOPSIIKA.
[IpencraBienue peuieHus ¢ UCMoiIb3oBaHueM (pyHkuuu ['puna
5.IlepBas kpaeBas 3a7aua sl JUHEHHOTO U PEepeHIINATBHOTO YpaBHEHHUS BTOPOTO MOPS/IKA.
[TpuHIMIT MakcUMyMa
6.IlepBas kpaeBas 3a7aua sl TUHEHHOTO T PEPEeHIINATBLHOIO YPaBHEHUS BTOPOTO MOPSIKA.
TeopeMsbl cpaBHEHUS
7.IlepBas kpaeBas 3a7aua sl JUHEHHOTO T PEepeHIINATBHOTO YpaBHEHUS BTOPOTO MOPS/IKA.
ATnpropHas OLEHKa peleHus
8.3amaua lltypma-JlnyBusuisa. CBoiicTBa COOCTBEHHBIX (DYHKIIMI U COOCTBEHHBIX 3HAYCHU.
Teopema CrekioBa (6e3 m0Ka3aTeabCTBA)
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9.HeonHnopoanast kpaeBas 3anava Juist 1udGepeHIanIbHOT0 YpaBHEHHSI BTOPOTO MOPSIIKA.
Cy1iecTBOBaHUE U €IUHCTBEHHOCTh (DyHKIMH ['prHa

10.Haiitu pemienue ypaBHEHUs, YAOBIETBOPSIOIIEE KPAaeBbIM YCIOBUSIM ¥ — 5y + 6y = e +
e

1
e,y(O) :E!y(l) :5
11.IToctpouts pynkuuto ['prna st kpaeBoii 3amaun xy — xy = f(x), y(x) orpanuueHo
npu x + o0, y(0) =0

Matepuabl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kakoro Tuma kpaeBbie yCIOBHS HCIIOIH30BaHBI B CIICAYIOIICH KpaeBoii 3anade —ey + (x +
Dy=x,x€[01],y(0)=1,y(1) =07?
OTBeTHI:
1 .kpaeBble yCIIOBUS IEPBOIO POJa,
2. KpaeBbI€ YCJIOBHS BTOPOTO PoOJia,
3. KpaeBbI€ YCIOBUS TPETHErO Poa.
Bepwnsriii otBeT: 2
2 SBnsercs mu pyakmust G (x) = x — 1 ¢dynkumeit ['puna kpaeBoii 3anaun —y +y =
f(x), x € [-11], y(=1) = 0, y(1) = 0?
OTtBeTsI:
1.aBasgeTcs,
2. HE ABJISIETCSL.
BepHusriii otBeT: 2
3.SBnsercs mu pynkuus u(x) = sin2x cobcrBenHou Gpynkuueit 3agaun Ltypma-
JImyBmwinst —u = Au, x € [0, ], u(0) = 0, u(m) = 0?
OTBeTHI:
1.aBasercs,
2. HE ABJISIETCSL.
Bepnsiit otBeT: 1

3. Komnerenuus/Muaukarop: 1J1-2onk-3 [IpuMeHseT cymecTByONe MaTeMaTHIECKUE METOTBI
JUIs aHAJIM3a CBOMCTB MaTEMaTUYECKUX MOJEIIEH

Bomnpocel, 3axanus
1.HekoTopsle mpocreiimme ciiydan HHTErpUPYEMOCTH YpaBHEHUs DWiepa
2.3amava 0 OpaxucTOXpoHE
3.3ama4a ¢ MOABMKHBIMM KOHIIAMHU. Y CJIOBUE TPAHCBEPCAIBbHOCTU
4 MuHuMU3a1us BBITYKIIBIX (QyHKIMOHATOB. OCHOBHBIE TEOPEMBI
5.MuHuMU3aus BBITYKIBIX QyHKIIMOHANOB. Cllyyan KBaJpaTUYHOTrO (YHKIIMOHANA U
¢yHkoHana ¢ Gpynkuuei F, BeIyki1oi 1o nape apryMeHToB (y,z)
6.Bropas Bapuanus ¢pynkumronana. Heoo6xoaumoe ycioBue 3kcTpeMyMa B TEPMUHAX BTOPOi
BapHaluu
7.Ycnosue Jlexxanapa
8.Ab6cTpakTHas uzonepuMeTpuyeckas 3agadya. HeoOxonumoe ycinoBue 3kcTpeMyma
9.JIemma [ro6ya- Pelimona
10.MccnenoBars Ha yCTOMUMBOCTD TOUKY IOKOSI CHCTEMBI 110 TIEPBOMY NMPHOIMIKEHUIO X =
7x + 2siny,y=e—3y—1
11.VccnenoBarh yCTOMYMBOCTD HYJIEBOTO PEIICHHUS, TOCTPOUB QYHKITHIO JIsammyHOBa 1
npuMeHuB Teopemsl Jlsmynosa wim YeraeBa x = —2xy, y = 3yx

12.Uccnenosats 3anauy [ 00 09 0¢ \lbracky + 2xy — (y)\rbrack\
dif ferentialDxextr, y(0) = 0, y(g) = —g
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13.Haiiti sKCTpeMau 3a1a9u fOO 0o 0p \lbrack(y) — (z) + z—y + 3zyz + zy\
rbrackextr, y(0) = 0, y(g) =1,z(0) =1, Z(g) =0

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.CobGcTBeHHBIEC YHCIIa MATPUIIBI JIMHEAPU30BAaHHOU 110 Telnopy (MaTpuile nepBoro
npUOJIMIKEHNUS) CUCTEMBI 3 0OBIKHOBEHHBIX AU (hepeHIInaIbHBIX YpaBHEHHHA
pasusbl (0, —2, —3). Henunelinas cucrema:
OTBeThI:
l.HeycToiiunBa,
2.mHbopMaMy AJIs peleHus Bonpoca 00 yCTOWYMBOCTH HEAOCTATOYHO,
3.aCUMITOTUYECKH YCTOMYNBA,
4.yctoiiuuBa 1o JIsSmyHoBY, HO HE SIBISETCSI ACUMIITOTUYECKH YCTOMYMBOM.
Bepnsiit oteT: 2
2. 15151 Kakoro (pyHKIMOHAIA, UMEIOIIETO NEPBYIO BapUAIIHIO, HEOOX0AUMOE yCIOBUE
MUHUMYMa SIBIISIETCS] OJJHOBPEMEHHO U JJOCTATOYHBIM?
OTBeTHI:
1.cnabo nuddepenuupyemoro,
2. BBIIYKJIOTO,
3. cunbHO auddepeHuupyemoro,
4. nro6oro.
Bepnsiit otet: 2
3.IlycTb B TOUKE JJOKAJIBHOIO MUHUMYMa (PyHKLIMOHAJIA CYLIECTBYET €r0 BTOpasi Bapualus,
TOTJa JIJIsl BCEX JOMYCTUMBIX MPUPALIEHHUI BTOpast BApUaIis
OTBeTHI:
1 .HeoTpuIaTENbHA,
2. oTpuLATENbHA,
3. HEMOJIOKUTEINbHA.
Bepnsiit otBeT: 1

4.YpaBHenneM Ditnepa 11t GyHkunoHana J(y) = f; aqg ag [((¥) +y +y)\
dif ferentialDx sBnsieTcs ypaBHCHUE
OTBeThI:

Bepnsiii otBeT: 4
II. Onucanue wikanvl oueHuBanus

Ouyenxa: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BbINOIHEHA B paMKax "TIPOIBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHI

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTn MaTepualia ecTh He3HAUUTEIbHBIC
HETOCTATKH

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acThb 3a/1aHUs BBIMOJIHEHA BEPHO.

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHALIMOHHOMN COCTaBIISIFOIIMX

22



