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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 CniocoGeH mpuMeHsTh (pyHIaMeHTaIbHbIC 3HAHUS, TTOJIYYCHHBIC B 00JIaCTH
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HaYK, U UCIOJIb30BATh X B MPO(ECCHOHAIBHOM
JESITeIbHOCTH
NJI-1 leMmoHCTpHpYET 3HAaHHE TEPMUHOJIOTUH, OCHOBHBIX PE3yJIbTaTOB M METOJI0B Oa30BbIX
JTUCIUILIMH B 00J1aCTH MaTEMaTHYECKUX HAYK
N/I-2 Ucnionb3yeT 0a30BbIe 3HAHHS U METO/IbI MATEMAaTUYECKUX HAYK JUIS PEIICHUS
MPUKIAIHBIX 3a7a4

2. OIIK-3 Cnoco0eH MpUMEHATh 1 MOAN(DUIIPOBATH MATEMAaTHUECKUE MOICIH ISl PELICHUS
3aj7ia4y B 00J1aCTH PO ECCUOHATILHON 1eATEIbHOCTH
NJI-1 Vcnonb3yet u Moauduuupyer MaTeMaTUYeCKUe MOJIENIH MIPUKIaJIHbIX 33aa4
NJ-2 [IpumMenseT cyniecTBYOIME MATEMATUYECKUE METOBI AJIs1 aHAJIN3a CBOMCTB
MaTE€MaTU4YeCKUX MOJEIIEeH

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. HeoO6xoauMeble yCIoBHs SKCTpEMyMa IPOCTEUIITNX 3a]1a4 BAPUAIIMOHHOTO UCYUCIICHUS
(ITpoBepounast pabora)

®Popma peanuzaiuu: [lucbmennas padbora
1. Bapuanuonnoe ucuucnenue (KonrponbHas pabora)
2. IudpdepenunanbHble ypaBHEeHUs Bbiciux nopsakos (KonTposbHas padoTa)
3. JIuneiiHble ypaBHEHMS IEPBOTO MOPSAIKA U YPAaBHEHMSI, IPUBOASAILIMECS K HUM. Y paBHEHHS
MEPBOTO TOPSJIKA, HE pa3pelieHHbIe OTHOCUTENBHO MTpon3BoaHON (KoHTponbHas paboTa)
4. Metoap! pemieHus kpaeBbIx 3a1a4 (KoHtposiabHas pabora)
5. Pemienue cuctem nuddepeHnanbHbIX ypaBHEHUN U YCTOWYMBOCTD PEIIEHUN
(KonTponbHas pabota)
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 nucnuminHbl 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 TEPMHUHOJIOTHH, | TEPMUHOJIOTHIO U OCHOBHBIC | IEPEMEHHBIMU U YpaBHEHHUsI, puBoasnuecs k HuM (KontponbHas pabota)
OCHOBHBIX PE3YJIbTaTOB U | OHATHS TEOPUU Huddepennmansabie ypaBaenus (Pacuerno-rpadudeckas padbora)
METO/IOB 0a30BBIX | OOBIKHOBEHHBIX Pemenue cucrem nuddepeHnnanbHbIX ypaBHEHUN U YCTOWYUBOCTD
TUCIIUIUIMH B obnactu | muddepeHnmantbHbIX pemenuit (KontponbHas pabota)
MaTeMaTUYeCKUX HayK ypaBHEHUH HeoOxonuMebie ycroBus 3KCTpeMyMa MPOCTEUIINX 3a/1a4 BApUAIMOHHOTO
OCHOBBI KJIACCUYECKOU ucuncnenus (IIposepounas padota)
TEOPHUH BapPUALIMOHHOI'O
HCYUCIICHUS
YMers:
HaXOJUTh PEIICHUS CUCTEM
JINHENHBIX
g depeHInaIbHbIX
YPaBHEHUN C OCTOSITHHBIMU
koa¢hdunreHTamMmu
OIIK-1 N-2ormk-1 Hcnonp3yet | 3HaTh: JInneliHbIe ypaBHEHUs I1IEPBOTO MOPSAKA U YPAaBHEHUS, IPUBOALIUECS 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 padota)




OIIK-3

WN-lonks HWcnomszyer wu
MOAUPUIIAPYET
MaTeMAaTHYeCKUe  MOJCIHU

MPUKIAAHBIX 3a/1a4

3HaTh:

3HAET MOCTaHOBKU KPAeBbIX
3a11a4 JIsl OOBIKHOBEHHBIX
muddepeHIaTbHBIX
YpaBHEHUH

YMeTs:

AQHAIUTUYCCKU PeliaTh
MIPOCTEHIINE KpaeBble
3a/1auu

Meroasl pemienus KkpaeBbix 3a1a4 (Kontposbnas pabora)

OIIK-3

WJ1-20mnk-3 [IpumenserT
CYIIECTBYIOIINE

MaTeMaTHYeCKHE  METOJBI
IS aHaJim3a CBOMCTB

MAaTEMATUYCCKHUX MOI[GJ'ICﬁ

3HaTh:

HEOO0XOMMBIE YCIOBUS
HKCTPEMYMOB B 3a/1a4ax
BapHALMOHHOTO UCYUCIICHUS
YMersb:

aHAJM3UPOBATH
YCTOMYMBOCTH pellIeHU
cucteM quddHepeHIHATEHBIX
ypaBHEHUH

MPUMEHSTh HEOOXOAUMBIEC U
JIOCTaTOYHBIE YCIOBUS
HKCTPEMYMOB B 3a/1a4ax
BapHaLlMOHHOT'O UCYUCIICHUS
MPAaBUIILHO CTaBUTH 33129y
Ko n ananuzuposath
CBOMCTBA €€ PEIICHNI

Juddepennnansabie ypaBHeHuUs BoicnxX nopsakoB (Kontponbhas padoTa)
Teopus ycroriunBoctu (KonTposbHas padota)
Bapuannonnoe ucuncienne (KonrponbHas padota)




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

KM-1. YpaBHeHus B noJHbIX 1 depeHnnaiax. Y paBHeHHs ¢ pa3leJsii0IIHMHCS
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
muddepeHIMaTbHBIX YpaBHEHUI muddepeHnmranax.

2.0npenenuTh 00U HHTETPaJl 3aJaHHOTO

b depeHIMaTbHOTO YPaBHEHUSI ¢ Pa3AeISIOIIUMUCS
NEPpEMCHHBIMHU.

3.0mpenenuTs 00U HHTETPaIT 33JaHHOTO
OJTHOPOAHOTO AP PEepeHInaTbHOIO YPaBHEHUSI.
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 evinoineHus shanus: OneHKa "XopoIo" BEICTaBIAETCS, €ClU
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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BIeTBOPUTENLHO" BBHICTABIISETCS,
€CJIN 33JIaHUE BBITOJIHEHO HEBEPHO HMJTU TIPEUMYIIIECTBEHHO HE BBITIOJTHEHO




KM-2. JIuneiiHble ypaBHEHUS MEPBOro MOPSAAKA U YPAaBHEHUS, IPUBOASIIIIHECT K HUM.
YpaBHeHus nepBoOro Nopsijika, He pa3pelieHHble 0THOCUTEIHLHO MPOU3BOIHOMH

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

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

Kpatkoe cogep:xanue 3aganus:
KonTponbhas paboTa opreHTHpOBaHA HA IPOBEPKY YMEHHM aHATUTHYECKU PelllaTh

npocreimme auddepeHnranbHble ypaBHEHUS

KoHTposibHbIEe BONPOCHI/3aJaHUA:

YMeTh: aHaIUTUYECKU  peuaTh 1.Haiitu pemenue 3agaun Komm 2(y — y +
npocreiie auddepeHnanbHble xy)\dif ferentialDy =\dif ferentialDx,y(—2) = 0.
ypaBHEHUS 2.Haiitu pemenue 3anaun Ko y — 4xy =

—4x,y(0) = —0.5.

3.Haiitu pemenne 3agaun Konm y —y = xy,y(0) = 1.
4.PemnTh ypaBHEHHE METOJIOM BBEIICHUS
napamerpa y(x — Iny) = 1.

Onucanne MKAJbI OIIEHUBAHUS

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

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISETCS, €CITH
OOJIBIIIMHCTBO BOIPOCOB PAaCKpbITO. BpIOpaHO BepHOE HalpaBieHHE I PELIeHUs 3a1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "Hey10BIETBOPUTEIIBHO" BBICTABIISETCS,
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-3. uddepeHunanbHbie ypABHEHHUS BBICHINX MOPSAAKOB

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 39

IIpoueaypa mpoBeleHUsi KOHTPOJLHOro Meponpusitus: KoHTponsHast paboTa mpoBOJUTCS IO
BapuanTtaM. PabGota comepxxur 5 3amanuii Ha 90 MUHYT

Kparkoe conepxxanue 3agaHus:
KonTponbhas paboTta opreHTHpOBaHa Ha IPOBEPKY YMEHHM MpaBUIIbLHO CTaBUTH 3aaauy Ko
Y aHAJIM3UPOBATh CBOMCTBA €€ PEIICHUM




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: MpaBUIHHO CTABUTH 33/1a9y 1.Haiitu pemenne 3agaun Komm yy + 4 = 0,y(0) =
Komm u ananusupoBaTh CBOMcTBa -1,y(0) = —2.
ee peleHuH 2.Haittu pewenune 3anaun Kommm y + y = 2ctg x, y(z) =
- 2
1'y(E) = 2.

Onucanne MKAJbI OIleHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS, €CJIU 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "Xopouio" BbICTaBISAETCS, €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HApaBIICHUE JIJIS PEIICHMS 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIISAETCA,
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BBHICTABIISCTCS,
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-4. luddepeHunanbHbie yPABHEHUS

®opmsl peasmzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguyeckas padora

Bec kouTposabHoro meponpusitusi B bPC: 1

IIpouenypa mpoBeaeHHsi KOHTPOJBHOIO Meponpusitusi: PacueTHoe 3aJaHME BBINOJHAETCS B
dopme pomamiHero 3amaHus. CTyAEHTY HEOOXOJMMO pEUIUTh 3a7adyd PACUETHOTO 3aJaHus
COIIACHO UH/MBUYaJIbHOMY BapHaHTy

KpaTlcoe CoA€cpKaHUuE 3alaHUA:
PacueTHO€ 3amanue OPHUCHTHPOBAHO Ha IIPOBEPKY 3HAHWI OCHOBHBIX aHAJIUTHYECKUX METOJIOB

pemenust qudepeHnanbHbIX YpaBHEHUN

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: TEPMUHOJIOTHIO U OCHOBHbBIE 1.IlocTpoeHue UHTErpaIbHOU KPUBOI

MOHATUS TEOPHUH OOBIKHOBEHHBIX Qg QepeHInaIbHOr0 YpaBHEHHs IEPBOro MOPsIIKa

T depeHIMaTbHBIX ypaBHEHUI METOJ0M HM30KJINH

3HaTh: OCHOBHBIC AHAJIUTUYECKUE 1.Pemenne audepeHnnanbHOro ypaBHEHHS €

METO/IBI peIIeHHS pa3AETAIONIMMUCS TIEPEMEHHBIMU

muddepeHIMaIbHbIX ypaBHEHUN 2.Pemenune ogHOpoAHOTO UG HEpEeHIINATLHOTO
YpaBHEHHSI

3.Pemenue nuHeHOro quQGepeHInaIbHOro ypaBHEHUs
MIEPBOTO MOPSIKA

4.Pewienue ypaBHeHus bepryinu

5.Pemenue ypaBHeHUs B MOJIHBIX AU depeHnnarax
6.Pemenue nuddepeHmansHOro ypaBHeHHUS,
JIOTTYCKAOIIETO MOHIKEHHE MOPSIIKA




7.Pemienne nuHeliHoro qudGepeHnnanbHOro ypaBHEHUS
N-TO TOPsAKA C MPABOM YaCThIO CIEIHATLHOTO BUIA
8.Pemenne nmunelinoro auddepeHnnaaTsHOr0 ypaBHEHUS
N-ro MopsiiKa METOJ0M BapHalluK MOCTOSTHHBIX

Onucanne MKAJbI OIlEHUBaAHUS:

Ouyenka. 3a4TEHO
Onucanue xapakmepucmuku binoanenus 3nanus.; OUeHKa "3a4TeHO" BBICTABISAETCS, €CJIU 3aJJaHHUE
BBITIOJIHEHO MPABUJILHO WM C HE3HAUUTEIbHBIMU HEI0YETaMHU

Ouyenka: HE 3aYTCHO
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS, €CIIU
3aJJaHUE HE BBITIOJHEHO B OTBEJICHHBIM CPOK HIIH PE3YJIbTaT HE COOTBETCTBYET 33 JaHHIO

KM-5. Pemienne cucrem quddepeHnuajabHbIX YPABHEHU U YCTOHYHUBOCTD pPeleHu i

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitust B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJBLHOr0 Meponpusitusi: KourponbHas padoTa mpoOBOAUTCS MO
BapuaHtaM. Pabota conepkut 3 3aganus Ha 45 MUHYT

KpaTlcoe CoA€cpKaHHuE 3alaHUA:
KOHTpOJ’IBHaH pa60Ta OPHUCHTHPOBAHA HA ITPOBEPKY YMCHI/Iﬁ HaXOoIUTb PpCIICHUA CUCTEM

JTUHEHHBIX TU(PEpeHINATbHBIX YPAaBHEHUN C TOCTOSTHHBIME KOA(PPUIIMEHTaMH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: HaXOUTh PELICHUS CUCTEM 1.Haiitu oOmiee penieHne 0JHOPOAHOMN CUCTEMBI
JUHEHHBIX U epeHIaTbHbIX g depeHIMATBHBIX ypaBHEHU ¥ = Ay, rae MaTpuia
ypaBHEHUU c OCTOSIHHLIMU K02 (ppuIMeHToB 3a1aHa.

KodduUIeHTaMH

2.Haiitu oO1iee pelieHne HeOJHOPOHONU CHCTEMBI
muddepeHIManbHbIX YPaBHEHUH IEPBOro MOPSIKA.
3.Ilonb3ysch onpeaeneHusMyu yCTOHYUBOCTH 110
JIAnyHOBY M aCUMIITOTUYECKON YCTOMYUBOCTH
HCCIIEI0BaTh Ha YCTOMYMBOCTD PELLIEHUE 331a4U
Kommy =t(y—1),y(0) = 1.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BIOpaHO BepHOE HANpaBlIeHUE JIJIS pEIIeHHMs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS,
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO
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Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OUeHKa "HeyJ0BIETBOPUTEIBLHO' BBICTABIISIETCS,
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

4 cemecTp

KM-6. Teopusi ycToi4uBOCTH

®opmbl peanauzanuu: [lucemMennas padora

Tun kouTposbHoro Mmeponpusitusi: Konrpossnas padora

Bec koHTpobHOrO0 Meponpustusi B BPC: 20

IIpoueaypa mpoBeneHusi KOHTPOJbLHOro Meponpusitusi: KonTtponpHast pabora mpoBoguTCs IO
BapuaHTaMm. Pabora conepkut 3 3amanus Ha 45 MUHYT

Kpartkoe cogep:kanue 3aiaHuA:
KontponbHas paboTa OpHEeHTHPOBaHA HAa MMPOBEPKY YMEHUH aHATM3UPOBATH YCTOWYHBOCTD

pemieHuit cucrem quddepeHInaaTbHbIX YpaBHEHHH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTs: aHAJIM3UPOBATh 1.MccnenoBaTh Ha YCTOWYMBOCTD TOUKY ITOKOSI CHCTEMBI
YCTOMYUBOCTh PEIICHUHA CHUCTEM 0 IepBOMY IpUOIIKEeHuto X = 5x + ycosy, y = 3x +
mubdepeHIaTbHBIX YpaBHEHUI 2y — ye.

2.HccnenoBath YCTOWYUBOCTD HYJIEBOTO PELICHHS,
MOCTPOHB PYHKIHIO JIAITyHOBA U IPUMEHUB TEOPEMBI
JIsnynoBa wiu YeraeBa x = —x — 2y, y = 3x — 4y.
3.0mnpenenuTs neiCcTBUTENbHBIE KOA(D(PUIIMEHTHI o U 3,
MIPHU KOTOPBIX HYJIEBOE PEIICHUE aCUMIITOTHYCCKU
ycroiunBo X = ax + By, y = —x + 2y.

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/IaHNE
BBITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOIHEHO MPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISETCS, €CITU
OOJIBIIMHCTBO BOIPOCOB PAaCKpbITO. BRIOpaHO BepHOE HalpaBieHHE I PELIeHUs 3a1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS,
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHKa "HeyI0BICTBOPUTEIBHO" BRICTABIISIETCS,
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-7. MeToasbl pelieHUs1 KPaeBbIX 32124

®opmbl peaausanuu: [lucemenHas padora
Tun koHTpobHOro MeponpusTus: KourponsHas pabota
Bec koHTpOBbHOrO0 Meponpustusi B BPC: 20
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IIpouenypa npoBeaeHusi KOHTPOJILHOro MeponpusaTusi: KoHTponpHas paboTa mpoOBOIUTCS TIO
BapuanTtaM. PaGota comepxxur 5 3amanuii Ha 60 MUHYT

Kpartkoe cogep:xanue 3ajaHus:
KonrtpomnbHas paboTa OpMeHTUpOBaHA Ha IPOBEPKY 3HAHUS IOCTAHOBOK KPAaeBbIX 3ajau s
OOBIKHOBEHHBIX JH(PepeHINaTbHBIX YPABHEHUH H YMEHUS aHAJTUTUYECKH pPelaTh
IIPOCTEHIINE KpaeBbIe 3a1a4H

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: 3HAET OCTAHOBKU KPAEBbIX 1.latp onpenenenue Gpynkiun ['puna

3aja4 s OOBIKHOBEHHBIX 2.ChopmynnupoBaTh OCHOBHbIE CBOMCTBA COOCTBEHHBIX

Qg depeHIraIbHbIX ypaBHEHUN ¢GbyHKuMi 1 cOOCTBEHHBIX 3HaueHu 3anaun LITypma-
JInyBuins

3.IlpuBecT MOCTAaHOBKYU KPAEBBIX 33/1a4 C pa3IUYHbIMU
KpPaeBbIMH YCIOBUSAMU

YMeTh: aHaIUTUYECKU  peuiaTh 1.HaiiTu pemenre ypaBHEHUs, yIOBIETBOPSIIONIEE
MIPOCTENIINE KPAaeBbIe 3a/1a4n KpaeBbIM ycioBusiMm yy +y +yy = 0, y(0) =
1,y(-1)=0.

2.IToctpouts GyHKIMIO ["priHa 17151 KpaeBo 3a1auu y —
y = f(x),y(0) = 0, y(x) orpanu4eHo npu x + oo,
3.Haiitu 3Ha4ueHus NOJI0KUTEIBHOTO IapaMeTpa A, Ipu
KoTOpoM kpaeBas 3amada y + Ay = 0, y(0) + y(0) =
0, y(D) + y() = 0, umeet HETPUBUAIILHOE PELICHUE.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNE
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: O1eHKa "Xopouio" BEICTABISETCS, €CITH
OOJIBIIIMHCTBO BOIPOCOB PAaCKpBITO. BRIOpaHO BepHOE HalpaBieHHE I PELIeHUs 3a1a4

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OnueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanusa: O1eHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIISETCS,
€CJIM 3aJIaHuE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIMOJIHEHO

KM-8. Heo0xoauMple yCJI0BHS IKCTPEMYMA MPOCTEHIIMX 32124 BAPHUALMOHHOI'0

HCYNCJICHUSA

®opmbl peaju3anum: buiers (MMCbMEHHBIH OMPOC)

Tun koHTpoabHOro Meponpusitusi: [Iposepounas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa nposeaeHusi KOHTPOJIBLHOIO MeponpusaTHs: [[MCbMEHHBIN OMpoC NMPOBOAMUTCA IO
BapuaHTaM. buier conepxut 5 3axanuii Ha 20 MUHYT

KpaTkoe cogep:xkanue 3a1aHus:
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[TpoBepouHnas paboTa OpuEHTHPOBaHA HAa IPOBEPKY 3HAHUN OCHOB KJIACCHUYECKON TEOpUHU
BapHUALMOHHOT'O UCUUCIICHUS

KOHTpOJILHLIe BOl'[pOCLI/3a)13HI/Iﬂ:

3HaTh: OCHOBBI  KJIACCHYECKOM 1.Hopma B ipoctpanctse C\lbracka, b\rbrack.
TEOPHUH BapHaLlMOHHOTO 2.0mnpeneneHne CUIBHO TUPPEPEHITMPYEMOTO B TOUKE
WCYUCIICHUS (dbyHKIIMOHATA.

3.®opMynupoBKa HEOOXOAUMOIO YCIOBHS IKCTPEMyMa.
4 Ilpocreiimme ciydyau MUHTETPUPYEMOCTH YpaBHEHUS
Diinepa: F = F(y).

S.IlocraHoBKa 3a/1a4u € MMOJABUKHBIM ITPABbIM KOHIIOM
JUISL IpoCTelIero pyHKIMOHaIa BapHalliOHHOTO
ucuucnenus. Kpaepas 3aiaua 1151 HAX0XKJI€HUS
JKCTpemMalel 3a7auu C MOABUKHBIM IPAaBbIM KOHIIOM
(popmynupoBka). Y ciioBrue TPaHCBEPCATHLHOCTH.

Onucanne MKAJbI OIIEHUBAHUS

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

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnonnenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS, €CIH
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS,
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "Hey10BIETBOPUTEIIBHO" BBICTABIISAETCS,
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIMOJIHEHO

KM-9. BapnanuonHoe ucumucienme

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 40

IIpoueaypa mpoBeneHUsi KOHTPOJbLHOro Meponpusitusi: KonTponbsHast paboTa mpoBOJUTCSA IO
BapuantaM. PabGota comepxxur 6 3amanuii Ha 90 MUHYT

Kparkoe conepxxanue 3agaHus:
KonTponbHas paboTta opreHTHpOBaHa Ha IPOBEPKY 3HAHMSI HEOOXOIUMBIX YCIOBUI
HKCTPEMYMOB U YMEHUI IPUMEHATh HEOOXOJUMBIE U JOCTATOUHBIE YCIOBUS SKCTPEMYMOB B
3aJa4ax BapUalMOHHOTO UCUUCTICHUS

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: HEOOXOJUMBIE  YCIOBUSA 1.CdopmynupoBaTh yCIOBHE TPAHCBEPCATBHOCTH IS

HKCTPEMYMOB B 3a1a4ax 3aJ]auu C MOJIBUKHBIMH KOHIIAMU

BapHallMOHHOTO UCYUCIICHUS 2.ChopmynupoBaTh HEOOXOJUMBIE YCIOBHSI SKCTPEMYyMa
JU1s1 aOCTPAaKTHOM M30MEepUMETPUUECKON 3a7auu
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: - 0
YMeThb: NPUMEHATE HEOOXOIMMbIC 1.Haiitu 5kcTpemans 3a1aqu | o 000 \lbrack(y) —

. AOCTATORHRIC YCIOBHA + 4ysinx?\dif ferentialDxextr, y(0) = 0.
SKCTPEMYMOB B 3a1a4ax yTay \diff , ¥(0)

o 0
BAPHAMOHHOIO HCUHCIEHUS 2.HaiiTu sxcTpeManu 3agauu fo 0o 0 \lbrack2y +

(y) — (2) + ysinz + ycosz - z\rbrack\

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

3.Haiitu sxcTpeMais 3a1adu foo 0o 0o \lbrack(y) —
2xy\rbrack\dif ferentialDxextr, y(0) = y(1) =
y(1) =0.

4.WccnenoBats 3a1a4y [ 00 0o 0p \lbrack(y) +y +
2ye\rbrack\dif ferentialDxextr, y(0) = % y(1) =

1
—e.
3

Onucanne MKAJbI OIIEHUBAHUS

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

Ouyenka: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnonnerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS, €CIH
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBlICHHE ISl PEIICHUS 3a71a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OnueHka "yJIoBIeTBOPUTENBHO" BBICTABISETCS,
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanua: OneHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIISETCS,
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBHIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM 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 1Jisl IPOBEPKHU OCTATOYHBIX 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

2.0mpenenuth quddepeHImabHOe YPaBHEHNE C Pa3ICIISIONIMMICS TEPEMEHHBIMHU.
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 3aBUCHUMA.
Bepwusiit otBeT: 2

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

Bonpocel, 3a1anns
1.InddepeHnmansabie ypaBHEHUS B CAMMETPUIHON (hopMe. Y paBHEHUS B MTOJTHBIX
muddepenimanax. MHTErpupyrmuii MHOXXATEIb

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

MIEPEMEHHBIMH, YPAaBHEHHUS C Pa3/ICAIOIIUMUCS IEPEMEHHBIMU

3.YpaBHeHUsI IEPBOTO MOPsIIKA, UHTETPUPYEMbBIE B KBaJlpaTypax: OJJHOPOAHbIE YPABHEHUS U
YpaBHEHUS, IPUBOAAIIMECS 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 oOmuit naTerpan auddepenunansaoro ypasuenust V1 —xy + xy +x =0

o o +y—4
8.Haiitn o6muit naTerpan nuddepeHnnanbHOro 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 oOrmiee penieHrne HEOJHOPOIHOM cucTeMbl TuddhepeHINaTbHBIX YPaBHEHHH ¢
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.

16



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 perieHrne 0JHOPOIHOTO JIMHEHHOTO MU hepeHIINalIbHOTO 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.YactHoe penieHrne HeoJTHOPOAHOTO AU PEepeHInaTbHOTO YPaBHEHUSL Y + Yy = 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 cymiecTpyronme MaTeMaTUYeCKue METOIbI
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 6blnoHeHus 3uanus: Pabota BeIoiHeHa B paMKax "06a30Boro"
YPOBHS. BOJBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTn MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

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

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBINIOJIHEHA WIN BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO

II1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM ¢ llonoxkeHuem o OalabHO-pEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

4 cemecTp
dopMa NPOMeKYTOUYHOM aTTecTalumn: JK3aMeH
IIpumep Onsera

1.ITonb3ysAch onpeneseHusMy yCTOHYUBOCTH 1O JISIYHOBY M aCUMOTOTHYECKONW YCTONYUBOCTH
HCCIIEIOBATh HA YCTOHYMBOCTH pemenue 3anauu Komm y = —ty, y(0) = 0.

2.IToctpouts pynkuro ['puna mist kpaesoii 3agaun y —y = f(x),y(0) = 0,y(1) = 0.
3.3aa4a ¢ MOABMKHBIMM KOHIIaMU. Y CJIOBUE TpaHCBepcaiabHOCTU. Haiitu paccrosinue ot
touku M (1,1) mo nmpsimoit x — 2y + 5 = 0, pemras 3a1aqy Kak BApUAIMOHHYIO 3371a9y C
MOJIBU’KHBIM KOHIIOM.

IIpoueaypa nposenenust

DK3aMeH NMPOBOJIUTCS B MUCbMEHHO-YCTHOHN (hopme. Ha monroroBky orBeTa cTyneHTy aaercs 60
MuHyT. Kpome oTBeTa Ha BOmpochl OuiieTa CTYACHT JIOJKEH OTBETHTh Ha JONOJIHUTENbHBIE
BOIIPOCHI.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muankarop: N-lonk-1 JleMOHCTpUpYET 3HaHHE TEPMUHOIOTUU, OCHOBHBIX
pe3yJIbTaTOB U METO/I0B 0A30BbIX TUCIUIUIMH B 00JaCTH MaTeMaTHUYECKUX HayK

Bonpocsl, 3aganus
1.OcHoBHas 1eMMa BapHalMOHHOTO UCUYHCIECHUS
2.3amava ¢ 3aKpelyIEHHbIMU KOHIIaMU. Y paBHEHHE Diliiepa
3.3anava co cBOOOIHBIMU KOHIIaMU. EcTecTBeHHbIE IPaHUYHBIE YCIOBHS
4. OYHKINOHAJIBI, 3aBUCALINE OT HECKOJIbKUX (hyHKIMNA. HeoOxoqumble ycmoBHs SKCTpeMyMa.
Cucrema ypaBHEeHHI Diepa
5.@yHKIMOHAbI, 3aBUCAIIME OT CTAPIINX MPOU3BOAHBIX. HeoOX0oauMble yCI0BUS IKCTpEMyMa.
VYpaBHeHue Dilsiepa U eCTECTBEHHbIE TPAHUYHBIE YCIOBUS
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6.Knaccudeckne 10oCTaTOYHBIE YCIOBHUS DKCTPEMYyMa JIJisl POCTEHIeH 3aa4i BaprHallHOHHOTO
HcUYHUCIIeHUs. Y cliIeHHoe ycnoBue Jlexxanapa. YcunernHoe ycnoBue Axkoou. opmynupoBka
OCHOBHOU TeopeMbl (03 J0Ka3aTeIbCTBA)

7.Knaccuueckas nuzonepumerpudeckas 3aaada. Heodxoaumoe yciaoBue skcTpeMyMa. 3agada
JnaoHbI

8.IlonsiTve 0 BapualMOHHBIX 33/]a4ax Ha YCJIOBHBIN SKCTPEMYM C TOJIOHOMHBIMU CBSI3SIMU
9.IloHsTHE O BapUAIIMOHHBIX 33/1a4aX HA YCIOBHBIN 3KCTPEMYM C HETOJIOHOMHBIMU CBSI3SIMHU
10.Heo6xoumbie yCI0BHS JIOKATBHOTO AKCTpeMyMa (pyHKIIMOHAa

11. Iuddepentmpyemocts mpocteiiiero GpyHKIMOHAIA BAPHAIIMOHHOTO UCYUCIICHUS
12.®yaknuonansl. CuiibHas u cnadas auddepennupyemMocts GpyHkimonanos. [lepas
BapHaIms

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Kaxoe 13 ueTblpex MpHUBEIEHHBIX HU)KE YPAaBHEHUH SBIISIETCS YpaBHEHHEM Diliiepa Juis

¢dbyHkmoHana J(y) = foo 0o 0y [siny + siny]\dif ferentialDx?

OTBETHI:

.msmy + coSsy = O,

T aiferenciaz COSY + cosy =0,

T \differentiainx 0%y sty =0,

"\dif ferentialDx siny + siny = 0.

BepHusriii otBeT: 2
2.B 3amaue co cBOOOAHBIMU KOHIIAMH ISl IPOCTEHIIIEero (pyHKIMOHANIA BAPHALIMOHHOTO

ucuucienus J (y) = [ ¢ aq F(x,y.y)\dif ferentialDx ectecTBeHHBIEC KpacBbI€ YCIOBHS

a
HMEIOT BHU]I

OTBeTsI:
Ly(a) = y¢, y(b) = yp,
2.5y, (a,y(a),y(@) =0, 'y, (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 CUTbHAS
b depeHIpPyeMOCTh?
OTBeTHI:
1.1a,
2. HeT.
BepHslii otBeT: 2

2. Komnerenuust/Uugukarop: N-lonk-3 Ucmons3yeT u Mmoguduiimpyer MaTeMaTudecKue
MO/IeJI MPUKJIAHBIX 3a/1a4

Bomnpocsl, 3aganus
1.IlocTraHoBKa KpaeBbIX 3a/1a4
2. ToxnectBo Jlarpanxka. ®opmyna ['puna
3.Teopema 0 TPUBHAIBHOCTHU PELICHUs OJHOPOIHOM KpaeBoii 3ajauu it ypaBHeHust L{u]=0
4.HeoxgHopoaHas KpaeBas 3a7ada Jjs AUppepeHunanbHOro ypaBHEHUsI BTOPOTO MOPsIIKa.
[IpencraBieHue pemieHus ¢ UCIoab30BaHueM QpyHKuuu ['pruHa
5.IlepBas kpaeBast 3a1a4a A JIMHEHHOTO MU pepeHInanbHOro ypaBHEHUS! BTOPOTO MOPSIJIKA.
[TpuHIMI MakcuMyMa
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6.IlepBas kpaeBas 3a7aua st TUHEHHOTO TP PEPEeHIINATBHOTO YPaBHEHHUS BTOPOTO MOPSIKA.
Teopembl cpaBHEHUS

7.IlepBas kpaeBas 3a/1a4a sl JMHEWHOTO MU PepeHITMaNTBHOTO ypaBHEHUS BTOPOTO MOPSIIKA.
ATnipropHast OlleHKa PEeIIeHUs

8.3amaua llItypma-JInyBusuia. CBoiicTBa COOCTBEHHBIX (DYHKIMI U COOCTBEHHBIX 3HAUCHHA.
Teopema CtekioBa (0e3 10Ka3aTeabCTBA)

9.HeomgnopoaHast KpaeBas 3ajada Juist U GepeHInaIbHOr0 YpaBHEHUS! BTOPOTO MOPSIKA.
CyliecTBoBaHUE U €IMHCTBEHHOCTh (DyHKIMH [ priHa

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

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

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kakoro tuma KpaeBbie yCIOBHS UCIIOIB30BAHBI B CIICAYIOUICH KpaeBoi 3a1ade —ey + (x +
Dy=x,x€[01],y(0)=1,y(1) =07?
OTBeTHI:
1 .kpaeBble yCIIOBUS NIEPBOTO POJa,
2. KpaeBbl€ yCIIOBUSI BTOPOTO poja,
3. KpaeBbI€ YCIOBUS TPETHErO Poa.
Bepwnsriii otBeT: 2
2 SBnsercs mu pyakmyst G (x) = x — 1 ¢dynkumeit I'puna kpaeBoii 3anaun —y +y =
f(x), x € [-11], y(=1) = 0, y(1) = 0?
OTtBeTsI:
1.aBasgeTcs,
2. HE ABJISIETCSL.
BepHnsiii otBeT: 2
3.SBnsercsa mu pyHkums u(x) = sin2x codctBenHoi ¢pyHkumei 3amaqun Ll typma-
JmyBwmnsa —u = Au, x € [0, ], u(0) = 0, u(mw) = 0?
OTBeTHI:
1.aBisieTCH,
2. He SABJETCH.
Bepusiii otBert: 1

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

Bonpocsl, 3aganus
1.HekoTopsle nmpocreimme cixydyan HHTErpUPYEMOCTH YpaBHEHUs DWiepa
2.3agava 0 OpaxucTOXpoHe
3.3ama4a ¢ MOABMKHBIMM KOHIIAMHU. Y CJIOBUE TPAHCBEPCAIBHOCTU
4 MuHUMH3aLMS BBITYKIBIX (PyHKIIHOHAIOB. OCHOBHBIE TEOPEMBI
5.MuHUMU3aIUs BBITYKIIBIX QYHKIIMOHANTOB. Cllyuyan KBaJIpaTUYHOTO (YHKIMOHANA U
dynkimonana ¢ ynkuueit F, BeImykinoit mo nape aprymeHTos (y,z)
6.Bropas Bapuanus ¢pynkironana. Heo6xoanmoe yciaoBue 3kcTpeMyma B TEpMUHAX BTOPOH
BapHaluu
7.Ycnosue Jlexxanapa
8.Ab6cTpakTHas uzonepuMeTpuyeckas 3agadya. HeoOxonumoe ycinoBue 3kcTpeMyma
9.JIemma [ro6ya- Pelimona
10.MccnenoBars Ha yCTOMUMBOCTD TOUKY HOKOSI CHCTEMBI IO IEPBOMY MPUOIIKEHUIO X =
7x + 2siny,y=e—3y—1
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11.MccnenoBars yCTOWYMBOCTD HYJIEBOTO PELICHUs, TOCTPpOUB PyHKIMIO JIssmyHOBa M
IpUMEHUB TeopeMbl JIanyHoBa win Yeraesa x = —2xy, y = 3yx

12.Uccnenosars 3anauy [ 00 0, 0, \Ibracky + 2xy — (y)\rbrack\
dif ferentialDxextr, y(0) = 0, y(g) = —g

13.Haiitu skcTpeManu 3agadu fOO 0o 0y \lbrack(y) — (z) + z—y + 3zyz + zy\
rbrackextr, y(0) = 0, y(g) =1,z(0) =1, Z(g) =0

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.CobGcTBeHHBIEC YHCIIa MATPHUIIBI JTMHEAPU30BAaHHOM 10 Telnopy (MaTpuile mepBoro
npUOJIMIKEHNUS) CUCTEMBI 3 OOBIKHOBEHHBIX AU (hepeHIInaIbHBIX YpaBHEHHHA
pasusbl (0, —2, —3). Henunelinas cucrema:
OTBeTHI:
l.HeycToiiunBa,
2.mHbOpMAaIHH IS pEIIeHHs BOIpoca 00 yCTOWYHMBOCTH HEAOCTATOYHO,
3.aCUMITOTUYECKH YCTOMYNBA,
4.ycroitunBa 1o JIAmyHoBy, HO HE SIBJISIETCSA aCUMITOTUYECKH YCTOMUHUBOM.
Bepnsiit otBeT: 2
2. J1ns kakoro ¢yHKIMOHAIA, UMEIOIIETO IEPBYIO BapHaIlMI0, HEOOXOUMOE YCIOBUE
MUHUMYMa SIBIISIETCS] OJJHOBPEMEHHO U JJOCTATOYHBIM?
OTBeTHI:
1.cnabo nuddepenuupyemoro,
2. BBIIYKJIOTO,
3. cunbHO auddepeHuupyemoro,
4. nro6oro.
Bepnsiit otBeT: 2
3.IlycTh B TOUKE JOKAJIBHOIO MUHUMYMa (PyHKLIMOHAJIA CYLIECTBYET €r0 BTOpasi Bapualus,
TOT/1a JUIsl BCEX IONMYCTHUMBIX MPUPAILLIEHUN BTOpas Bapuanus
OTBeTHI:
l.HeoTpunaTenbHa,
2. oTpuLATENbHA,
3. HEMOJIOKUTEIbHA.
Bepnsiit otBeT: 1

4.YpaBHeHneM Ditnepa 11 pyHkunoHana J(y) = f; aq aq [((¥) +y +y)\
dif ferentialDx sBnsieTcs ypaBHCHUE
OTBeThI:

BepHsiii otBeT: 4
II. Onucanue wkanvl ouenusanus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHI

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
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Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3aJaHus BBIIIOJIHEHA BEPHO.

Ouenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabora He BBIIIOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX
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