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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruiniel — GopMupoBaHUE KOMIETEHINH (MHIMKATOPOB KOMITETCHIIUN):
[1K-8 CriocobeH MpuMeHsTh COBPEMEHHBIE TEOPETUUECKHUE M IKCIIEPUMEHTAIbHbIE METO/IbI UCCIICOBAHUS
C LIEJIBbIO CO3/1aHUSI HOBBIX IEPCIIEKTUBHBIX CPENICTB IEKTPOCBI3H U MHPOPMATUKH

MogenupyeT 53JI€KTPOHHBIE M PAAMOTEXHUYECKUE YCTPOMCTBA C HCIIOJIB30BAaHUEM IPHUKIATHBIX
MaTeMaTU4YECKUX METOJOB U KOMITBIOTEPHBIX POTrpamMm

1.2 Tunel 3amay mpoQeCcCUOHATBHONW ACSITENLHOCTH, K KOTOPBIM TOTOBSATCS OOYyYaroIIMecs B paMKax
OCBOCHUS JUCITUTIINHEI:

- Hay4YHO-MCCJIEA0BaTEeIbCKHI

- TEXHOJIOTUYECKUN

1.3 JlucuurinHa OpHEHTHPOBAaHA Ha MOJATOTOBKY OOydYarommxcs K MpodeccHoHaTbHON IeSTEILHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe oOmiero, mpodeCCHOHATLHOTO W JIOTOTHHTEIHLHOTO
npodeccuoHaNbHOTO 00pazoBaHus; B cdepe HaydyHbIX ucciemoBanuii), 06 CBs3b, WHGOPMAIIMOHHBIE U
KOMMYHHUKAITMOHHBIE TEXHOJIOTHHU (B chepe pa3paboTKu, MPOSKTUPOBAHUS, UCCIEAOBAHUS U IKCILTyaTalluu
PaMOAIIEKTPOHHBIX CPENICTB U PATUOIIEKTPOHHBIX CHCTEM PA3IMYHOTO Ha3HaueHUs; B chepe 0OOPOHEI U
0€30MacHOCTH rOCyJapCTBa U MPABOOXPAHUTEIHHOMN JIEITEILHOCTH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

O0600ITIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC TN HEOOXOOUMOM IS
npodeccnoHaIbHbIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcTangapra) TEHCTBHUS
[1K-8 CnocobeH npuMeHsTh |MoaenupyeT — 3JCKTPOHHBIE M PaJMOTEXHHUUYECKUE
COBpEMEHHBIE yCTpOMCTBa c HCTIOJIb30BaHUEM TIPUKITATHBIX
TEOPETUIECKHE U MaTeMaTH4eCKUX METOIOB U KOMITBIOTEPHBIX IPOrpamMM
SKCIIEPUMEHTAIILHBIE
METOJIBI UCCIIEIOBAHUS C
LEJIBIO CO3TaHUsT HOBBIX
MEPCIEKTUBHBIX CPENICTB
ANEKTPOCBSI3U U
WHPOPMATHKH

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

ITIK-8 CrniocoGeH mpuMeHSITh COBPEMEHHBIE TEOPETHUCCKUE U DKCIIEPUMEHTAIBHBIE METO/IBI UCCIICIOBAHUS
C LIETIBIO CO3/1aHUS HOBBIX MEPCIEKTUBHBIX CPEJCTB JIEKTPOCBSI3U U UH(POPMATUKU

Ne HaumenoBanue dopma oOyyeHus
wn o%yle(;]le?;?ong;lx Ounas 3aouHas
(cemectp) (cemectp)
MEXTUCITUTUTMHAPHBIS
CBA3M 2 3 4 5 7 2 3 4 5 7
1 |AHanmoroBast u + + + +
udposas
JJIEKTPOHUKA
2 |OCHOBEI + +

CITYTHUKOBBIX CUCTCEM

3 |PaguoTrexHu4eCcKHUe + + + + + +
LIETH U CUTHAJIbI

4|CeHncopHble + +
yCTpOMCTBa




TeH30pHbII aHaIN3 + +
MH(POKOMMYHHUKAIIHOH

HBIX CHCTEM

VYnpasneHue + +

MH()OKOMMYHHUKAIIHOH
HBIMHU CUCTEMaMH

2. Mecro nucuuiuiaiabl B cTpykrype OII 0akanaspa:

JlucuuminuHa «AJanTanuoHHAs AWCHUIUIMHA Ui wHBaMAoB u nui ¢ OB3 "uddepenuuaapabie
ypaBHEHHUA'"» OTHOCUTCS K 4acTH, (popMHUpyeMoil ydacTHHUKaMH 0Opa30BaTEIbHBIX OTHOIICHUH, Yy4eOHOTO
wiana OIl no wampasneruto nmoarotoBku 11.03.02 - MHpOKOMMYHUKAIIMOHHBIE TEXHOJOTHH U CHUCTEMBbI

CBA3HU.

JucuuminuHa «AJanTanuoHHAs AWCHUIDIMHA Ui wHBaMAoB u jui ¢ OB3 "uddepenuuaababie

ypaBHEHUsA'"» U3ydaercs B 5 cEMECTpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCIUIUIMHEL: 3 3.€.
Ounas: 3 3.e.

3aounas: 3 3.e.

Bun yueOHo# paboTh Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108 108
KonrakTHast pabora 52 8
Jlexmm (Jlextmm) 18 -
JlaGoparopnsie (J1ab. pab.) 34 8
CamocrositensHas padota (CP) 56 96
3auer - 4

3.2.Conepxanue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun |J1a6. pab. CP KOHTPOJIS
o|3]o]3]0]3
5 cemecTp
1 JuddepenunanbHbl KonTponsHas
€ YpaBHCHHS 6 | 2 - - |18 | 30 pabora;
MEePBOro MOpsAKa TectupoBanue
2 JuddeperunanbHb KontponpHas
€ YpaBHEHHUS 6 | 2 - - | 18] 30 pabora;
BBICIIIETO TIOPSIAKA TectupoBanue
3 JIuHeitHbIe cucTeMbl KonTtponbHas
mupdepennmanbapl | 6 | 2 - - |18 | 32 pabora;
X YpaBHEHHI TecTtupoBaHue
Tema 1. IndPepennuanbunie ypasHeHus nepsoro nopsiaka (OIIK-1)
Jlekumus.

Jlexmst 1. O6pikHOBeHHBIE MU depeHInaIbHbie ypaBHeHus. 3aaada Komy.

Jleknusa

Jlexuus 3. OgHopoaHbIe ypaBHEHUs. PenyKuns 0IHOPOIHOTO YpaBHEHUS K YPAaBHEHUIO C pa3IeIsIIOIIMMHUCS

2. Kiaccer

NEPpCMCHHBIMHU.

muQepeHMaIbHbIX  ypaBHEHUMH M HMX  XapaKTEPUCTHKH.
pasaesaoIUMHACS IEpeMEHHbIMHU. [1epBbIl HHTETrpa.

YpaBHeHust

C



Jlexuus 4. JIuneitnsle nuddepeHuanbuble ypaBHeHNs. MeTo1 BapruaIi.

Jlexumst 5. VYpaHenusi beprymnu. Penyknus ypaBHenus bepHymnm k nmHeiHOMY nuddepeHnnanrbHOMy
YPAaBHEHHUIO.

Jlekuusa 6. YpaBHenue Pukkaru.

Jlexums 7. YpaBHeHUs B MOTHBIX AU depeHnnanax. MHTErpupyommi MHOKHUTENb.

Jlexnmst 8. 3ameHa mepeMeHHOH. YpaBHEHHS, HE pa3pelICHHbIE OTHOCHUTEIBHO Npou3BOmHON. Ocolbie
pewenus. YpaBuenus Jlarpanxa u Kiepo.

IIpakTn4yeckoe 3aHsATHE.
[IpakTuueckue 3aHsTHS.

3andarue Nel. YpaBHeHUs ¢ pa3aenstomuMucs nepeMeHHsMu [2] Ne51-65.

3anarue Ne2,3. OgHOpoIHBIE YpaBHEHHS. PeyKnns 0HOPOIHOTO ypaBHEHUS K YPABHEHHIO C PA3ICISIOMINMHUCS TEPEMEHHBIMH.
[2] Ne101-129.

3ansarue Ne 4-.6 Jluneitasie quddepeHnnansueie ypaBHeHU. Meton Bapuanun. YpaBHeHUs bepHymmm. Penykuuns ypaBHeHUS
Beprymm x muHeliHoMy nuddepeHnnarsHoMy ypaBHEHHIO. YpaBHeHue Pukkatn. [2] Nel136-172.

3anarue Ne7,8 VpaBHeHns B monHbIX quddepennnanax. HTerpupyonmii MHOKATETb. 3aMeHa mepeMeHHoit. [2] Ne186-220.

3anstue Ne9. KonrponbHas padoraNel.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 111 CaMOCTOSTEIBHOM PabOoThI:
W3yuuTth TEOPETUUECKUI MaTepUal.
Hay4uuThcst peniats ypaBHEHHUS C pa3ACISIOIIUMUICS ICPEMCHHBIMU
HayunThcs peniats OTHOPOAHBIE YPaBHEHHUS IIEPBOTO MTOPSAKA.
HayuuThcs peniats TUHEHHBIC YPABHEHUSI IEPBOTO MOPSIIKA.
Hayuutbcs pemars ypaBuenus beprymnu.
[pusHak pa3pemmmocTy ypaBHeHus Pukkatu. Hayuntbes pemars ypaBHeHus: Pukkaru.

HayunThcst pacmo3HaBaTh M pemiath ypaBHEHUS B MOTHBIX Auddepenanax. HayanTecs HaXOOUTh MHTETPUPYIOITHA
MHOYXHTEITB.

HayuanTscs penats ypaBHEHHS IEPBOTO TOPSIIKA, HE pa3pemnIeHHbIe OTHOCUTEIHFHO IIPOU3BOIHOM.

Tema 2. [Indppepenuuaibabie ypaBHeHus1 Boiciiero nopsinka (OITK-1)

Jlexknus.
Jlextms 9. JIuneitHbIE OTHOPOHBIC YPABHEHUS ¢ IEPEMEHHBIMH K03 (hUItneHTaMu.
Jlekusa 10.Ctpykrypa MHOXKECTBA penieHnil. DyHaaMeHTaIbHasA CUCTEMA PEIICHUM.
Jlexuwms 11. JIuneiinas 3aBUCHMOCTb PELICHUN OT HaYaJIbHBIX 3HaueHuil. Onpenenurens BpoHckoro.
Jlextmst 12, JluHelHBIE HEOJHOPOIHBIE ypaBHEHHUS C TEepeMEHHbIMU KodddunueHntamu. JInHEHbBIC
HEOJHOPOIHBIE YPAaBHEHUS N-TO MOPsAKa ¢ IepeMeHHbIMU KodddunmenTamu. [IpuHImMn cyneprno3unum.
Jleknusa 13. Meton Bapuanyii pOU3BOJIbHBIX TOCTOSHHBIX.
Jlextus 14. JIuneitnbie OTHOPOIHBIC YPABHEHUS N-TO TOPSAKA C MOCTOSHHBIMU KO3 PHUIIHEHTAMHU.
Jlexumst 15. JIuHeWHBIE HEOTHOPOIHBIE YPaBHEHHUS N-TO TMOPSAAKAa C MOCTOSHHBIMU KOd(HuIImeHTaMH.
CrpykTypa 4acCTHOTO pPEIICHHUS.
Jlekmst  16. MeToapl pemieHus JHMHEWHBIX AU QGEepeHIINaIbHbIX YpPaBHEHUH C  TOCTOSHHBIMH
k03 hUIMEHTaAMHU.

IIpakTnyeckoe 3aHsATHE.
IIpakruueckue 3ausTHs
3ansarue Nel0,11. YpaBHeHus, nomnyckarouue noHmxenue nopsaxa.[2] Ned21-500

3anarue Nel2,13. MeToas! perieHus THHEHHBIX TU(GPepeHINANTEHBIX YPaBHEHUN C TOCTOSTHHBIMHU Kod(duiinenTamu. [2]
Ne511-618.

3anarue Nel5 JIuneitHple ypaBHEHHUS ¢ IepeMEHHBIMU KodpduunentamMu. DyHIaMeHTaIbHAs CHCTEeMa petlieHni. Jinneitnas
3aBHCH "MOCTH PEIICHUH OT Ha9aJbHBIX 3HadeHnH. Onpenenurens BpoHckoro. JInHeHbIE HEOMHOPOAHEBIC YPAaBHEHHUS C
MIepeMEHHBIMA Kod(unreHTaMu. JImHeHpIe HEOJHOPOIHBIE YPAaBHEHHSI N-TO TMOPSAIKA C TIEPEMEHHBIMHU K03 (h(hUITEHTaMH.
[Ipunuun cynepno3uuuu. Meron Bapualuy NPOU3BOJIBHBIX [IOCTOSHHBIX.

[2] Ne641-750.

3ansitne Nel6. Konrtponbhast padora Ne2.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
3aﬂaHI/IH JJIs1 CaMOCTOﬂTeHLHOﬁ pa60TLI.

W3yuuts TeopeTndecknii MaTepuan. HayauTecst MpUMEHSITh TEOPETHIECKHE CBEACHUS IIPH PEIICHIH 3a7ad.

HayuuTbcs onpenensTh OCHOBHBIE TUIIBI yPaBHEHUH, JOITYCKAIOLIUX MTOHMKEHUE MOPsIKA.

W3yuuTh OCHOBHBIE MTOJICTAHOBKH W HAYYUTHCS PEIIaTh YPABHEHUS BBICIINX ITOPSAAKOB, JOMYCKAIOMINE TIOHIDKEHHE TIOPSIKA.
W3yunTh nuHelHbIe oqHOpOAHbIE TU(depeHInanbHble yPaBHEHHS BHICILHMX ITOPSIIKOB.

HayunTscs penats THHEHHBIE HEOTHOPOAHBIE An((depeHIHaIbHbIe YPaBHEHHS C IPABOil YaCThIO CIIEINAIBHOTO BHU/IA.

Hay‘II/ITbCﬂ peuiaTb JIMHCHHEBIC HCOAHOPOAHBIC I[I/I(i)(l)epeHHI/IaHI)HI)IG YpaBHCHUA METOAOM BapHUalluu MPONU3BOJIbHBIX TOCTOAHHBIX.

Tema 3. JIuneitnbie cucrembl Ju(ppepeHunaibHbiX ypapHenni (OIIK-1)
Jlekumus.
Jlexmmst 17. Cucremsl auddepeHInaabHbIX YPaBHEHUH, METOBI PEIICHUH.
Jlexmus 18. MeTozbl perieHust TMHEWHBIX CUCTEM YPaBHEHHH ¢ TOCTOSHHBIMU KO3 pHLineHTaMu.

IIpakTn4yeckoe 3ansATHE.
IIpakruueckue 3ansaTHs

3anstre Nel7. Cuctemsl nuddepeHHanbHbIX YPaBHEHUH, METOIbI pelleHni. MeTo/Ibl peleHus TMHEHHBIX CHCTEM YPaBHEHUIT ¢
MOCTOSIHHBIME Kod(duientamu. [2] No786-875.

3ansarue Nel8. Konrponbnas pabora Ne3

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3aﬂaHI/IH JJIs1 CaMOCTOﬂTeHLHOﬁ pa60TI)IZ
1. I3y4nTh OCHOBHBIE METOJIBI PEIICHUS JINHEHHBIX CHCTEM YpaBHEHHUH ¢ MTOCTOSTHHBIMU K02 (HUITHEHTAMU;

2. Hay‘-II/ITI)CH MPUMCHSATH TCOPCTUYCCKNUEC CBEACHHNA IPU PCUICHUUA 3a4a4;

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

5 cemecTp

rocemaemMocts — 10 6ayuioB

TEKYIUI KOHTpOsb — 70 6amioB

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. | Juddepennunan | KonTpoa 10 KontponsHast pabGora cocront u3 5 3amaHuii 3a TpaBUIBHOE
bHBIE bHasI BBITIOJTHEHNE KaXKI0H CTYIEHT MoTydaeT 2 Oamia
YpaBHEHUS pabdora(k
MepPBOTO OHTPOJIbH
MOpsi KA blii cpe3)
Tectupos 20 Tect cocrout u3 10 3amanuii 3a MPaBUIHLHOE BEITIONHEHUE KaXKIOTO
aHue CTYJICHT TTOJIyJaeT 2 6an
2. | Auddepeniman | Konrpons 10 KontponsHas pabotra cocrouT u3 5 3amaHuii 3a TpaBUIBHOC
bHBIC Hast BBITIOJTHEHUE KaXKI0H CTYICHT Noydaer 2 Oaia
YpaBHEHUS pabora
BBICIIICTO Tectupos 20 Tect cocrout u3 10 3agaHuil 3a MpaBUIBLHOE BEHITIOJHEHUE KaXKIOTO
nopsika aHue CTYIEHT TOoJTyJaeT 2 0at




3. JIuneitnsie Kontpon 10 KontponsHast pabora cocToMT M3 5 3agaHMii 3a TpaBHILHOE
CHUCTEMBI bHas BBITTOJTHEHNE KaXKIOH CTYIEHT MoydaeT 2 6asa
muddepenunan | padora(k
BHBIX OHTPOJIBH
ypaBHEHUH blIii cpe3)
Tectupos 20 Tect cocrout u3 10 3agaHuil 3a MpaBUIBLHOE BHITIOJHEHUE KaXKIOTO
aHue CTYACHT Moiyyaet 2 6ajt
4. [TocemaemocThb 10 10 6amnoB — crynent nocetnn Bce 100% 3ansaTHit

7-9 6amnoB — ctyneHT nmocetui He MeHee 80% 3aHsITHI

4-6 6aIIIOB — CTYACHT MoceTHa He MeHee 50% 3aHsaTuid

1-3 Gamna — CTyJACHT MOCeTHN He MeHee 25% 3aHsaTuid

Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

5. IIpeMuansHbIC OaITHI 20 JloToTHUTEbHBIE TIPEMHAIbHBIE OAJIBI MOTYT OBITH HAuMCIICHBI 3a
MPU30BOE MECTO B MPEAMET-HOW OnuMIHUaje, NpodeccHOHATBHOM
koHKypce (20 OamioB), 3a Hamucanue crateu (10 OamioB), 3a
BHIMIOJIHEHWE ~ WHIWUBUIYaldbHBIX  33JaHUN  W/WiIH  3aJaHui
MTOBBIIEHHON TpymHOCTH (10 6aI10B)

6. |WMamuBumyanpHBIC 3a1aHMUS, 20 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO
C TMIOMOIIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOKHO HaOpaTh
JIOTIOJTHUATENLHBIE OaIIThl Ha
JK3aMeHe

7. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amapHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPaIUIUOHHYIO
YEThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucrema

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0B He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KounTtpoJsbHnast padora

Tema 1. Iuddepenmanbabie ypaBHSHUS IEPBOTO MOPSIIKA
KonTponsHas padora Nel

Tema 1. TuddepeHunanbHbie ypaBHEHUS IEPBOTO MOPSIIKA

C moMOIIbI0 U30KIMH H300pa3nuTh CXEMATHUECKN PEIICHHE YPAaBHCHHUS

Pemutn YpaBHCHUA, IPU HCO6XOIII/IMOCTPI CBEI UX K YPABHCHUAM C Pa3ACIIIIONINMUCA ITICPEMCHHBIMHA

Pemuts onHOpONHBIE ypaBHEHUS

Pemutn YpaBHCHUA, IPU HCO6XOIII/IMOCTPI CBEOd UX K JIMHEHHBIM

Pewnts ypaBuenue beprysimn

Penuth ypaBHEHHE B TIOJIHBIX qU(depeHInamax




Haiiti nHTErpUpyIONIHi MHOXHTEL U 001Iee pellieHue ypaBHEHHUs

Ol'[peIICJ'II/ITI) THUII YPABHCHHUA U YKa3aTb cI10co0 ero peUICHUSA:

Haiitu o61miee u ocodoe (eciii OHO CYIIeCTBYET) pelleH s YpaBHEHUN

Pemuts 3anauy Komum

Peumnts ypaBHeHuUs
Tema 2. TluddepeHnnanbaple ypaBHEHHS BHICIIETO TOPSIKa
Pennth ypaBHEHMSI, TOHU3UB HX MOPSIOK
Haiitu oGriee pemieHne ypaBHEHUS
Pemnts 3amauy Komm
Haiitu obriee pemeHre ypaBHEHUS

ecnu
Haiitu pemenue 3amaun Komm

meronamu Jlarpanka n Komm.

Haiitu oOriee pemreHue

KontponbsHas padora Ne3
Tema 3. Cucremsl uddepeHmanbHbIX YpaBHEHUH

Haiitu perienust TMHEHHBIX CUCTEM
Pemuth cuctemy muddepeHnnaibHpIX YpaBHEHHN MeToIoM Jlarpamxa

Pemuthb pazHbIMU METOIAMHU (MIJIM METOJIOM UCKITIOUSHUH, UITH METOZIOM Diiliepa, WM MaTPUYHBIM METOJIOM) JIBE€ CHCTEMbI
nuddepeHIanbHBIX YPaBHEHUH , T

JLis KaKI0M CUCTeMbl HaWTH (DyHIAMEHTAIBHBIC CHCTEMBI PCIICHHIA.

Pemuth cuctemy nuddepeHnnaibHbpIX YpaBHEHAN
ITo 3amanHO# QyHIaAMEHTAaTBHONW MAaTpUIle HAWUTH JIMHEHHOW CHCTEMBI

Br1Opats MeTOI M pEIUTh HEOJHOPOAHYIO CUCTEMY OOBIKHOBEHHBIX AuddepeHimanbubix ypaBuennit: dY/dx=AY+F(x), rmoe
A=m(3&0&-1@-2&1&1@3&-1&-1)),F(x)=(m(1@1+x@0)).

Tema 2. Jluddepennmanbuble YpaBHEHHSI BBICIIIETO MTOPSIIKA



KontpompHas padora Nel
Tema 1. TuddepeHunanbHbie ypaBHEHUS IEPBOTO MOPSIIKA

C moMOIIbI0 H30KIHH H300pa3iuTh CXEMATHIECKH PEIICHUE YPAaBHEHUS

Pemmth ypaBHEHUS, IPH HEOOXOAUMOCTH CBES UX K YPAaBHEHUAM C PA3ACIIAIONIIMUCS ITePEMEHHBIMH

Pemuth onHOpOAHBIE ypaBHEHUS

Pemmte ypaBHEHUS, IPH HEOOXOAUMOCTH CBEIS UX K JTMHEHHBIM

Pemuts ypaBHenue bepuymnnu

Pemnth ypaBHeHHUEe B TOMHBIX 1uddepeHimanax

Haiiti nHTErpUpyIONIHi MHOXHTEL U 001Iee pellieHue ypaBHEHUs

Ol'[peIICJ'II/ITI) THUII YPABHCHHUA U YKa3aTb cI10co0 ero peUICHUSA:

Haiitu o61miee u ocoboe (eciii OHO CYIIeCTBYET) pelleHHs YpaBHEHUN

Peuuts 3anauy Ko

Pewnts ypaBHeHUs

Tema 2. Tuddepennnanbaple ypaBHEHHS BBICIIETO TTOPSIKa

Penute YpaBHCHUS, TOHU3UB UX IMOPAJOK

Haiitu oGriee pemeHue ypaBHEHHS

Pemnts 3amauy Komm

Haiitu oGriee pemeHne ypaBHEHHS

€ClIIn

Haittu pemenue 3amaun Komm

meronamu Jlarpanka n Komm.

Haiitu oOriee peureHue

KontponpHas padora Ne3
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Tewma 3. Cuctembl muddepeHIMaTbHBIX YPaBHEHHHA

Haiitu pemeHus IMHEHHBIX CUCTEM
Pemuts cucremy nuddepeHmanbHbIX ypaBHeHnit metogom Jlarpamka

Penuth pazHbiMu MeTOaMU (WIIM METOJIOM MCKJIFOUCHHHN, HIIH METOIOM DIIiepa, Il MATPUYHBIM METOZOM) JBE CHCTEMbI
nuddepeHInaTbHBIX YPABHCHUH , TJIC

JItst KayKIoW CUCTeMBbl HaWTH (PyHJIaMeHTa bHbIE CHCTEMbI PEIICHUN.

Pemuth cuctemy mudQepeHInanbHbIX YpaBHCHHN
ITo 3amanHOM (hyHIaMEHTAILHOW MAaTPUIC HAWTH JIMHCHHOW CUCTEMBI

BbIOpars MeTo/1 ¥ PEHINTh HEOJHOPOAHYIO CHCTEMY OOBIKHOBEHHBIX An(depeniuanbubix ypasaenunit: dY/dx=AY+F(x), rae
A=m(3&0&-1@-2&1&1@3&-1&-1)),F(x)=(m(1@1+x@0)).

Tema 3. Jluneiinsie cucteMsl qudQepeHnnaIbHbIX ypaBHeHUN
KoutponbsHas pabora Nel

Tema 1. Iuddepennnanbaple ypaBHEHHS IEPBOTO MOPSIIKA

C IIOMOIIBIO U30KJIUH I/I306pa3I/ITI) CXEMATUYCCKHU PCUICHNUEC YPaBHCHU A

Penute YpaBHCHUS, TIPU H€06XOL[I/IMOCTI/I CBCd UX K YPABHCHUAM C PA3ACIISAIOIMUMUCS ITICPEMCHHBIMHA

Pemmte onHOpOAHBIC ypaBHEHUS

Penute YpaBHCHUS, TIPU H€06XO[[I/IMOCTI/I CBCAA UX K JIMHCHHBIM

Peumnts ypaBuenue bepuysimn
Pemuth ypaBHeHHE B IOTHBIX U depeHmanax
Halit nHTErpUpYIOMUI MHOKHUTETH U 00IIee pelieHrne YpaBHEHHS

OmnpenennuTs TAT YPaBHEHHS U YKa3aTh CIIOCOO €ro peuIeHNs:

Haiitu obriee u 0cob0e (eciii OHO CYIIECTBYET) PELICHUS YPaBHCHUI

Pemnts 3amauy Komm

Pemuth ypaBHeHUS

Tema 2. luddepenunaibHpie ypaBHEHUS BHICIIETO MOPSIIKA

Pemmte ypaBHEHUS, TOHU3UB UX TTOPSIOK



Haiitu oOriee perieHye ypaBHeHUS

Pemuts 3anauy Komum

Haiitu oOriee perienye ypaBHeHUS
ecnu

Haiitu pemenne 3anaun Koun

merogamu Jlarpanxka u Komiu.

Haiitu obriee pemenue

KontponbsHas padora Ne3
Tema 3. Cuctembl mudhepeHIMaTbHBIX YPaBHEHHHA

Haiitu pemeHus IMHEHHBIX CUCTEM
Pemuth cucremy nuddepeHmansHbIX ypaBHeHnit MmetogoM Jlarpamka

Penuth pazHbiMu MeTOaMU (WIIM METOJIOM MCKJIFOUCHHHN, MM METOIOM Diepa, Il MATPUYHBIM METOZOM) JBE CHCTEMbI
nuddepeHInaTbHBIX YPABHCHUH , TJIC

JItst KayKIoW CUCTeMbl HalWTH (PyHJIaMeHTaJ bHbIE CUCTEMbI PEIICHUN.

Pemuth cuctemy mudQepeHInanbHbIX YpaBHCHHN
ITo 3amanHOM (hyHIAMEHTAIBHON MAaTPUIC HAWTH JIMHCHHOW CUCTEMBI

BrIOparh MeTo/ ¥ PEMINTh HEOJHOPOAHYIO CUCTEMY OOBIKHOBEHHBIX An(depeniuanbubix ypasuenunit: dY/dx=AY+F(x), rae
A=m(3&0&-1@-2&1&1@3&-1&-1)),F(x)=(m(1@1+x@0)).

TecTtupoBanue

Tema 1. luddepennnanbapie ypaBHEHHs IEPBOTO MOPsIKA
Tumnosie 3alaHnd TCCTUPOBAHUA

Tect 1

Tema 1.luddepennmansable ypaBHEHHS IIEPBOTO MOPSIIKA

1. Obmiee penieHue TudpPepeHIUATBHOTO YPABHEHUSI MMEET BH/T

a) (7) 0) (1)

B) (7) ) (?)

2. Mano nquddepennmanbaoe ypaBHeHHe . Toraa ero pemeHueM siBIseTcst QyHKITHS

a) (?7) 6" B 0O

3. Nano muddepennumanbaoe ypaBHeHHe . Toraa ero peneHneM sSBIsSeTcs PyHKIINs

@ o0 B r)(?)

4. YactHoe perienne nudepeHInanbHOTO YpaBHEHHST TIPU  HMEET BUJT

@ 0O B ) (?)

5. Ecim y(x) — penienne ypaBHeHHS , yIOBJIETBOpstoIIee ycinosuio y(2)=3, torna y(1) paBHo....

(12

12
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6. 13 nanapIx auddepeHnnaabHbIX ypaBHEHNH YpaBHEHUAMI bepHyIn SBIsIoTCS
@ 60 o DO
7. V3 nanabIx auddepeHnraabHbIX ypaBHEHNH OMTHOPOAHBIMHA An((epeHITHaTbHBIM YPAaBHSHUSAMH IIEPBOTO MOPSAKA SBISIOTCS
a)(?) 6) ()
B) (1) ) (?)
8. 13 nannbix auddepeHuanbHpIX ypaBHCHUH TNHCHHBIMU YPABHECHHUSIMU TICPBOTO MOPSIIIKA SIBIISIFOTCS
a®? o0 »OB O
9. YpaBHeHue yN'+xy=x"2 sBuserTcs...
a) (?) ogHOpOAHBIM U depeHIaTEHBIM YPaBHECHUEM
0) (?) ypaBHEHHEM C pa3ICIISIONIMMHUCS ICPEMCHHBIMU
B) (?) ypaBHeHuem beprymm
r) (!) TMHEWHBIM HEOTHOPONHBIM U hepeHIHATBHBIM YpaBHCHUEM | mOpsiIKa
10. YpaBHeHUE SBISETCS
a) (1) muddepeHnnanbHbBIM ypaBHEHHEM HIEPBOTO TOPSAKA PA3ICIISIOIIMMHUCS NIEPEMEHHBIMU
0) (?) TMHEWHBIM OHOPOIHBIM MU (EPEHIINATHEHBIM YPaBHEHUEM BTOPOTO MOPSJIKA C TIOCTOSTHHBIMHU KOA(PPUITUSCHTAMHA
B) (?) muddepeHnuanbHeIM ypaBHeHUEM bepHymum
r) (?) TMHEWHBIM HEOMHOPOIHBIM MU hEepEeHIINATHFHBIM YPaBHEHUEM BTOPOTO MOPSIKA C TIOCTOSHHBIME KO3 PUITHEHTaMU
Ecnu y(x) — peienue ypaBHeHus , yaoBieTBopsitoniee ycsosuio y( )=-1, rorna y( ) paBHo?
a) (D1 6)(M2 B@-1 1nO-2

Eciu y(x) — petenue ypaBHeHus , ynosierBopsitoiiee yciaosuto y(0)= 1, torna y(1) paBHo?
a)(H3 6)(H0 B(™1 r)(?)-1
Tect 2
Tema 2. Tuddepennunanbaple ypaBHEHHS BHICIIETO TOPSIKa
1. Cpenu nepeurciaeHHbIX U depeHInaNIbHBIX YPAaBHEHUH yPaBHEHUSME BTOPOTO MOPSIIKA SBIISIOTCS:
a) (1) 0) (7)
B) (1) 0 (?)
2. MMopsimox muddepeHMaIbHOTO YPaBHEHUST paBeH
(M5 oMl B2 i3

3. O6mee pemenne qudhepeHInaIbLHOTO YPaBHEHUS HUMEET BUL

a) (7) 6) (7)

B) (7): ) (1)

4. Obmiee peuieHue MU PepeHINATBHOTO YPABHEHUSI MMEET BH/T
a) (1) 0) (7)

B) (?) 0 (?)

5.06mee pemenue qudGepeHIaTbLHOTO YpaBHEHUSI WMEET BUJT
a) (?7) 6) (7)

B) (7) ) (1)

6. O0uiee perreHue T PEePEHINATEHOTO YPABHEHUSI MMEET BH/T
a) (7) 0) (7)

B) (7) LG

7. Mopsinok muddepeHnnanTb,HOT0 ypaBHEHUST paBeH
a1l oM2 B3 n4

8. IMopsimok muddepeHnmanTb,HOr0 ypaBHEHUST paBeH
(M4 03 B2 Ml

9. VYkaxwure QyHIaMEHTAIBHYIO CHCTEMY PEIICHUN YPAaBHEHUS .

a) () 0) (7) B) (7) r) (?)

10. Vkaxkure GyHIAMEHTAIBHYIO CHCTEMY PEIICHUN YpaBHEHUS .

a) () 0) () B) () D(®)

11. VYkaxute QyHIaMEHTAIBHYIO CUCTEMY PEIICHU ypaBHEHUS .



a) (1) 0) (7 B) (7) r(?)

12. Ykaxunte GyHIaMEHTAIbHYIO CHCTEMY PEIICHUH YPaBHEHUS .

a) (1) ) (7)

B) (?) r) (?) npyras napa QpyHKIUHA, OTIIMYHAS OT BBIIICYKa3aHHBIX
13. Vkaxkure GyHIAMEHTAIBHYIO CHCTEMY PEIICHUN YpaBHEHUS .

a) (1) 0) (7)

B) (?) 1) (?) mpyras napa GpyHKIUH, OTIUYHAS OT BbIIICYKa3aHHbBIX.
14. Ykaxunte pyHIaMEHTAIbHYIO CUCTEMY PEIICHUH YpaBHEHUS .

a) (1) ) (7)

B) (7) r) (?) npyras napa QpyHKIHA, OTJIMYHAS OT BBIIICYKAa3aHHBIX
15. Vkaxkure GyHIAMEHTAIBHYIO CHCTEMY PEIICHUN YpaBHEHUS .

a) (1) 6) (7)

B) (?) r) (?) npyras napa GpyHKIUH, OTIMYHAS OT BBIIIEYKa3aHHBIX
16. Ykaxunte GyHIaMEHTAIbHYIO CHCTEMY PEIICHUH YPaBHEHUS .

a) (1) 0) (7

B) (?) r) (?) npyras napa QyHKIUH, OTJAMYHAS OT BBIIICYKa3aHHBIX
17. VYkaxuTe QyHIAMEHTAITBHYIO CUCTEMY PEIICHUH YpaBHEHHS .

a) (1) 0) (?)

B) (?) 1) (?) npyrast mapa QpyHKIWH, OTIUYHAS OT BBIICYKa3aHHBIX
18. Ykaxute (pyHIaMEHTAJIbHYIO CHCTEMY PEIICHUN YPaBHEHUS .

a) (1) 0) (7

B) (?) r) (?) apyras napa QpyHKLIUHA, OTIIMYHAS OT BBIIICYKa3aHHBIX
Tecr 3.

Tema 3. Cucremsl uddepeHmanbHbIX YpaBHEHUH

1. PemrenreM cucTemsl , SIBISIETCSL:

a®) 6 B 0@

2. PerieHueM CUCTEMBI , SIBISETCSL:

a®) 0@ B n®

3. Pemennem cuctemsl , sIBISETCS:

()6 »@ DO

4. PerieHNEM CUCTEMBI , SBISETCSL:

a)() 67 »@ DO

5. PemieHreM CUCTEMEBI , SIBISCTCS:

() 6 »@ DO

6. Pemennem cuctems! , siBIsETCS:

a)() 6 »@ DO

7. PemieHHEM CUCTEMBI , SIBISCTCS:

a)() 6 »@ DO

8. Pemennem cuctemsl , siBIsETCS:

a)() 67 » @ O

9. Permennem cucTeMsl , SIBISETCS:

a)(1) 6)(?) B () DO

10. Pemennem CUCTEMBI , SIBIISICTCS:

a)(1) 6)(?) B () 1))

11. N3 cnenyronmumx cucteM AudepeHnaibHbIX YpaBHSHNH:

a) 6 B 10 N

JIMHEHHBIMU SBJISIOTCSL:

1) (?) Bce nsTh.

2) (?) Tompko a, T.

14
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3) (?) Tompko a, O.

4) (!) ronmpko a, 0, B.
5) (?) Tompko a, O, T.

12. Cucrema ypaBHEHUI HUMeEET €JUHCTBEHHOE PEILIEHHE, YOBIETBOPSIONIEE YCIOBUIO , €CIIH:

a) , , HEMPEPBIBHBI BMECTE C YaCTHBIMHU TIPOU3BOIHBIMHU IO B HEKOTOPOW OTKPBITOM obnactu D, comeprkaieit Touky
0) , , HCIPEPHIBHBI BMECTE C YaCTHBIMH MPOU3BOJHBIMU T10 [0 BTOPOTO MOPSIIKA BKIFOYUATEIFHO B HEKOTOPOH OKPECTHOCTH
TOUKH .

B)  HeNpepbIBHBI BO BCEM (n+1) — MEpHBIM POCTPaHCTBE.
Bepus! npensnioxxenus:
(?) Bce Tpu.
(?)rombKo a.
(?)Tonbko 6.
(DYrompko a, 6.
(?) Bce TpU HEBEPHBI.
ITycth ecTh o01IIee peneHne CUCTEMbI (1)
Torna:
a) W ecTh mHTerpai cuctemsi (1).
6) Jloboii uurerpan cucrems! (1) MOXKHO IIPEJICTaBUTE B BUAE HPU HEKOTOPOI (DYHKIMH .
B) ecTb uHTerpas cuctemsl (1).
r) ecTb uHTerpaji cucremsl (1).
Bepus! npennioxxenus:
(1) Bce ueThIpe.
(?) Tompko a, O, B.
(?) TonbkO a, B, T.
(?7)rompko a, B.
(?) TonbKkO a.
(?) He BEpHBI BCE YETHIPE MPEIIOKECHHUS.
Jlana cucrema ypaBHEHUIl
) Y HavaJbHbIE yCIoBUuI (2)

a) Jlnst cyIiecTBOBaHUs M €AMHCTBEHHOCTH penteHus 3anauu (1)-(2) HeoOXoauMo 1 10CTaTOYHO, YTOOBI B HEKOTOPOH OTKPBITOH
obnactu D, copepxareit Touky , QyHKIMA ¥ , , ObUTM HENIPEPHIBHEL.

6) Ecnum B HEKOTOPOI OKPECTHOCTH TOUKM (YHKLUMH W , , HENPEpbIBHBL, TO perneHus 3axaun (1)-(2) cymecTByer u
€IMHCTBEHHO.

B) U3 cymecTBoBaHus M eMHCTBEHHOCTH pereHus 3ana4n (1)-(2) ciaenyer HenpepsIBHOCTh QYHKIMH ¥ , B HEKOTOPOH
OKPECTHOCTH TOUKH .

Bepub! npeioxeHus:
(?7)Bce Tpu.

(?) Tonbko a, 6.
(?7)rombKo a, B.
(?)Tonbko a.
(Vrompko 6.
(?)TonbKo B.

€CTh TPEXKPATHOE COOCTBEHHOE 3HAYEHHE MATPUIIBI KOXPPHUITHEHTOB JIMHEHHOW OTHOPOIHON CUCTEMBI C ITOCTOSHHBIMU
xo3(ppurmenTamu. COOTBETCTBYIOIINE €My PEIICHHS CHCTEMBI, CJICIyeT NCKaTh B BUJIE:

(). 2)().
3 D) . 5

( - HeompeneneHHbie KO3(QPUIMEHTHI, .)

Tema 2. JTuddepennpanbible ypaBHEHHUS BBICIIETO MOPSIKA
Tumnosie 3alaHnd TCCTUPOBAHUA

Tect 1
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Tema 1./Iuddepernnanbabie ypaBHEHUS TIEPBOTO MOPSIKA

1. O6mree pemenue qudhepeHINaTbLHOTO YpaBHEHUSI HUMEET BUT
a) (?7) 6) ()
B) (7) 1) (?)
2. lano quddepennunansaoe ypapHenue . Toraa ero pereHneM sBisieTcst GyHKIUs
a) (7) 00 »@O 0@
3. lano nu¢depennmanbaoe ypaBHeHue . Toraa ero peneHueM sBIsieTcs: (PyHKIHs
a® o0 »O ) (?)
4. YactHoe perieHue au(pepeHHanibHOr0 ypaBHEeHNHsT TIPH UMEET BHJ
a® 00 B O
5. Ecim y(x) — penienune ypaBHEHHs , YJOBJIETBOpsitolee ycnosuio y(2)=3, Torna y(1) pasHo....
M2
6. 13 nannbix muddepeHnnanbHbIX ypaBHEHUH ypaBHEHUSIMHE bepHyIun SBIISIOTCS
@ oOnh 3O 0O
7. N3 nannbix quddepeHnnaibHbIX ypaBHEHUH 0HOPOIHBIMU AU PEepeHIMaTbHBIM YPaBHEHUSIMH IIEPBOTO MOPSIKA SBIISIOTCS
a)(?) 0) (1)
() 0O
8. 13 nannapIx auddepeHnnanbHbIX ypaBHEHNH THHEHHBIMU YPAaBHEHISIMA TICPBOTO TTOPSIIKA SIBISIOTCS
a@? o0 OB DO
9. YpaBuenue yN'+xy=x"2 SBISETCS...
a) (?) omHOPOAHBIM U((EepEeHIHATEHBIM ypaBHEHHEM
0) (?) ypaBHEHHEM C pa3IeIAIONIUMUCS TIEPEMEHHBIMU
B) (?) ypaBHeHueM bepuynu
r) (!) TMHEWHBIM HEOTHOPOTHBIM AU(PEpEeHITNATBHBIM YpaBHEHHEM | mopsiIka
10. YpaBHeHue sBinsieTcs
a) (1) muddepeHMaTLHBIM ypaBHEHUEM TIEPBOTO MOPSIKA PA3IEISIIOIIUMUCS TTEPEeMEHHBIMH
0) (?) nuHEelHHBIM OAHOPOAHBIM M depeHInaTBLHBIM YPaBHEHHEM BTOPOTO MOPSI/IKA C TOCTOSTHHBIMU KO UIIEHTaMI
B) (?) mudepenimanbHbIM ypaBHeHHEM bepHyn
r) (?) AMHEWHBIM HEOHOPOAHBIM AU GEepEeHIHANTBHBIM YPaBHEHHEM BTOPOTO MOPSI/IKA C TIOCTOSHHBIMU KO3(h(DULIneHTaMK
Ecmm y(X) — penienne ypaBHeHHUsT , yAOBIETBOpstomiee ycioBuio y( )=-1, Torna y( ) paBHO?
Dl 6?2 B@)-1 D)2
Ecmm y(x) — pernenne ypaBHeHus , ynosieTBopsitoriee ycaosuio y(0)= 1, Torma y(1) paBao?
a3 ©6Mm™M0 B r)(?)-1
Tect 2
Tema 2. luddepenunanbapie ypaBHEHUS BBICIIETO MOPSIIKA
1. Cpenu mepeunciieHHbIX auddepeHmanbHbIX YpaBHEHUH YPAaBHEHUSIMHA BTOPOTO TIOPSAKA SIBIISTFOTCS:
a) () 6) (?)
B) (1) 1) (?)
2. Iopsimox muddepeHnnaibHOr0 ypaBHeHUST paBeH
a5 oMl BM™M2 "3
3. O0uiee perieHue quQQPepeHINATEHOTO YPABHEHUST MMEET BH/T

) (7) 6) (7)

B) (?): ) (1)

4. O6mee pemenue nuddepeHnaITLHOTO ypaBHEHNsST HMEET BUJT
a) () 6) (?)

B) (7) 1) (?)

5.006m1ee pemeHue nudGepeHINaTIbHOTO YPABHCHUSI UMEET BHI

) (7) 0) (?)



B) (7) ) (1)

6. O0uiee perieHue qUQPEePeHINATEHOTO YPABHEHUSI MMEET BH/T
a) (?) 0) (7

B) (7) ) (1)

7. Mopsinok muddepeHnnanTb,HOT0 ypaBHEHUST paBeH

a(M1 oMm2 B3 n®4

8. IMopsinok muddepeHnmanTb,HOr0 ypaBHEHUST paBeH

(M4 03 B2 Ml

9. VYkaxwure QyHIaMEHTAIBHYIO CHCTEMY PEIICHUNA YPAaBHEHUS .

a) (1) 6) (7 B) (7) r)(?)

10. Vkaxkure GyHIAMEHTAIBHYIO CHCTEMY PEIICHUN YpaBHEHUS .

a) () 6) (?) B)(7) 10

11. VYkaxute QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUA YpaBHEHUS .

a) (1) 6) (7) B) (7) r)(?)

12. VkaxunTe QyHIAMEHTATBHYIO CUCTEMY PEIICHUH YpaBHEHHSI .

a) (1) 6) (7))

B) (?) 1) (?) npyras napa GyHKIUH, OTIMYHAS OT BhIIEYKa3aHHBIX
13. Vkaxure QyHAaMEHTAIBHYIO CUCTEMY PELICHUH YpaBHEHUS .

a) (1) 0) (7)

B) (?) r) (?) npyras napa QyHKUHU, OTAMYHAS OT BbIIICYKa3aHHBIX.
14. VkaxunTe QyHIAMEHTAITBHYIO CUCTEMY PEIICHUH YpaBHEHHUSI .

a) () 0) (?)

B) (?) 1) (?) mpyrast mapa GpyHKIIUH, OTIUYHAS OT BhIIICYKa3aHHBIX
15. Vkaxure QyHAaMEHTAIBHYIO CUCTEMY PELICHUH YpaBHEHHUS .

a) (1) 0) (7)

B) (?) r) (?) npyras nmapa QpyHKIHUH, OTJIMYHAS OT BbIIICYKa3aHHBIX
16. YkaxunTe QyHIAMEHTAITBHYIO CUCTEMY PEIICHUH YpaBHEHHSI .

a) () 6) (?)

B) (?) 1) (?) mpyras napa GpyHKIIUH, OTIUIHAS OT BhIIIEYKa3aHHBIX
17. Ykaxunte QyHIaMEHTAIbHYIO CHCTEMY PEIICHUH YpaBHEHUS .

a) (1) 0) (7)

B) (?) r) (?) npyras napa QyHKUUH, OTIMYHAS OT BBIIICYKa3aHHBIX
18. VkaxunTe QyHIAMEHTAITBHYIO CUCTEMY PEIICHUH YpaBHEHHS .

a) () 6) (7)

B) (?) 1) (?) npyras napa GyHKIUH, OTIIMYHAS OT BBINIEYKa3aHHBIX
Tecr 3.

Tema 3. Cucrembl mudhepeHIMaTbHBIX YPaBHEHHHA

1. Pemenuiem cuctemsl , SIBISICTCS:

ay) 0@ B@ nNO®

2. Pemenuiem cuctemsl , SBISIETCS:

a)() 0@ 8@ nO®

3. PerieHueM CUCTEMBI , SIBISIETCSL:

a(Ho® »O O

4. PeienrieM CUCTEMBI , SIBJISIETCSI:

a) () 6 B 0@

5. PerieHueM cUCTEMBI , SIBJSIETCSL:

a(Hoe® »@) O

6. PemieHneM cUCTEMBI , SIBIISICTCSL:

() 6) () »@) DO
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7. PemieHHEM CUCTEMEBI , SIBISCTCS:
a)() 6)(?) B n(®)

8. PerieHneM CUCTEMBI , SIBIISIETCS:
a)(h) 6)(?) B @) @

9. PerieHneM CUCTEMBI , SIBIISIETCS:
a)() 6)(?) 8)(?) n(?)

10. Pemmennem CUCTEMBI , SIBIISICTCS:
a)(!) 6)(?) 8)(?) 1))

11. N3 cnenyronumx cucteM AuddepeHnaibHbIX YpaBHEHNH:
a) 6) B 1) N
JIMHEIHBIMU SIBJISIFOTCSL:

1) (?) Bce nATh.

2) (?) TompkO a, T.

3) (?) Tonbko a, O.

4) (!) Tompko a, O, B.

5) (?) Tonbko a, O, T.

12. Cucrema ypaBHEHHH HMeEET €IMHCTBEHHOE PEIIeHUE, YOBIETBOPSIONIEE YCIOBUIO , €CITH:

a) , , HENPEPHIBHBI BMECTE C YaCTHBIMH IIPOU3BOAHBIMY [0 B HEKOTOPOH OTKPBITOH obnactu D, comepixarieit Touky
0) , , HEMPEPBIBHBI BMECTE C YaCTHBIMH MPONU3BOAHBIMH 10 JI0 BTOPOTO MOPSKA BKJIIOUUTEIBEHO B HEKOTOPOI OKPECTHOCTH
TOYKH .

B)  HeMmpephIBHBI BO BCEM (n+1) — MEpHBIM MPOCTPAHCTRBE.
Bepub! npeioxeHus:
(?) Bce TpH.
(?)Tonbko a.
(?)rombKo 0.
("ronbko a, ©.
(?) Bce TpH HEBEPHBI.
Ilycte  ecTh oOlIEE pEIICHUE CUCTEMBI (1)
Torna:
a) M ecTb MHTerpai cuctemsl (1).
0) JIroOoii maTeTpan cucteMsl (1) MOKHO MPECTAaBUTh B BUIEC TPU HEKOTOPOW (QYHKIIHH .
B) €CTh UHTErpai cuctemsl (1).
I)  ecTb uHTEerpas cuctemsl (1).
Bepub! npeioxeHus:
(1) Bce ueThIpe.
(?) TompkO a, O, B.
(?) TompKO @, B, T.
(?)Tonbko a, B.
(?) TompKO a.
(?) HE BepHBI BCe UETHIPE MPEITOKEHHUS.
Jlana cucrema ypaBHEHUI
) 1 HayaJbHbIe ycsoBust  (2)

a) JIns cyniecTBOBaHUS M €TUHCTBEHHOCTH pereHus 3a1adu (1)-(2) HeoOXoauMo U TOCTaTOuHO, YTOOBI B HEKOTOPOH OTKPBITOM
obnactu D, comeprkamieit Touky , QYHKIMA © , , OBUIH HENIPEPHIBHBI.

0) Ecnum B HEKOTOPOI OKPECTHOCTH TOYKH (YHKIIMM U , , HEMPEPBIBHBI, TO pemmenus 3aaaqu (1)-(2) cymecTByer u
€/INHCTBEHHO.

B) U3 cymiecTBOBaHUS U €MWHCTBEHHOCTH perenwus 3anadn (1)-(2) ciaemyer HenpepbIBHOCTh QYHKIMKA H , B HEKOTOPOH
OKPECTHOCTH TOUKH .

Bepus! npennioxxenus:

(?7)Bce Tpu.
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(?) Tompko a, O.
(?)Tonbko a, B.
(?)rompKo a.
(MrosbKO 0.
(?)TompKo B.

€CTh TpéXKpaTHOG COOCTBEHHOE 3HAYECHHE MaTpuibl KO3(1)(1)I/IIII/I€HTOB JIMHCHHOU OI[HOpOHHOﬁ CHUCTEMBI C ITOCTOSAHHBIMHA
KO3(1)(1)I/IIII/ICHT3MI/I. COOTBGTCTByIOHII/IC €My pCUICHUS CUCTEMBI, CIICAYCT UCKATh B BU/IC:

(). 2) ().
3)(?) D) . 5)()

( - HeompeeNeHHbBIC KO MUIIMCHTHI, .)

Tewma 3. JIuneitasie cuctemsl qudepeHInanbHbIX YPaBHSHUH
Tunossie 3agaHusA TECTUPOBAHUA

Tect 1

Tema 1./Iuddepernnanbabie ypaBHEHUS TIEPBOTO MOPSIKA

1. O6mee pemenue qudhepeHInaaTbHOTO YpaBHEHUSI HUMEET BHT

a) (7) 6) (1

B) (7) r)(?)

2. lano nuddepennunanbroe ypapaenue . Toraa ero pereHnem sBisieTcst GyHKIUs
a) (7) @ B 0O

3. lano nu¢depennmanbaoe ypaBHeHne . Toraa ero perieHueM sBIsieTcs: (PyHKIHs
@ o B8O 0O

4. YactHoe perieHue audpepeHManbHOr0 ypaBHEHHsT TIPH UMEET BHJ

@ 0O »OB O

5. Ecim y(x) — pemienune ypaBHEHHs , YJOBJIETBOpsitolee ycnosuio y(2)=3, Torna y(1) pasHo....
()2

6. 13 nanubix muddepeHnnanbHbIX ypaBHEHUH ypaBHEHUSIMH bepHyIun SBIIsIoTCs

@ o0 B»®B DO

7. N3 nanubix quddepeHnnaibHbIX ypaBHEHUH 0HOPOIHBIMU AU PEepeHIMaTbHBIM yPaBHEHUSIMH [IEPBOTO MOPSIKA SBIISIOTCS

a)(?) 0) (1)
() 0O
8. 13 nannpix auddepeHnnanbHbpIX ypaBHEHNH THHEHHBIMU YPAaBHEHUSIMA TICPBOTO TTOPSIIKA SIBISIOTCS
a@? o0 OB DO
9. YpaBuenue yN'+xy=x"2 SBISIETCH...
a) (?) omHOPOAHBIM U((EepEeHIHATEHBIM ypaBHEHHEM
0) (?) ypaBHEHHEM C pa3IeIAIONIUMUCS TIEPEMEHHBIMU
B) (?) ypaBHeHueM bepuynu
r) (!) TMHEWHBIM HEOTHOPOTHBIM AU PEpEeHITNATBHBIM YpaBHEHHEM | mopsiika
10. YpaBHeHue sBmnsieTcs
a) (1) muddepeHIMaTLHBIM ypaBHEHUEM TIEPBOTO MOPSIKA PA3IEISIFOIIUMUCS TTEPEeMEHHBIMH
0) (?) nuHelHBIM OAHOPOAHBIM M depeHInaTBLHBIM YPaBHEHHEM BTOPOTO NOPSI/IKA C MTOCTOSTHHBIMU KO PUIIEHTaMI
B) (?) muddepenimanbHbIM ypaBHeHHEM bepHyn
r) (?) TMHEWHBIM HEOHOPOAHBIM AU GEepEeHIHATBHBIM YPaBHEHHEM BTOPOTO MOPSI/IKA C TIOCTOSHHBIMU KO3(h(DULneHTaMK
Ecmm y(X) — pemienne ypaBHEeHUs , yAOBIETBOpstomiee ycioBuio y( )=-1, Torna y( ) paBHO?
Dl 6?2 B@)-1 D)2
Ecmm y(x) — pernenue ypaBHeHus , ynosieTBopsitoriee ycinosuio y(0)= 1, Torma y(1) paBao?
a3 M0 B r)(?)-1
Tecr 2
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Tema 2. Tuddepennnanbaple ypaBHEHHS BBICIIETO TTOPSIKa

1. Cpenu nepeurciaeHHbIX U depeHInaNIbHBIX YPAaBHEHUH ypaBHEHUSIME BTOPOTO MOPSIIKA SBIISIOTCS:

a) (1) 0) (7)

B) (1) r)(?)

2. Iopsmox muddepeHnnaIbHOTO ypaBHEHNS PaBeH
(M5 oMl B2 k3

3. O6mee pemenne quddepeHInaIbLHOTO YPaBHEHUS HUMEET BUL

a) (7) 6) (7

B) (7): r) (1)

4. Obmiee peuieHue MU PepeHINATBHOTO YPABHEHUS. HMEET BH/T
a)(H 0) (7)

B) (?) 0 (?)

5.06mee pemenue nupGepeHIaTbLHOTO YpaBHEHUSI WMEET BUJT
a) (?) 0) (7)

B) (7) )

6. O0uiee perieHue T PEPCHINATEHOTO YPABHEHUSI HMEET BH/T
a)(7) 0) (?7)

B) (?) r) (1)

7. Iopsinok muddepeHnnanTb,HOT0 ypaBHEHUST paBeH

a(M1 oMm2 B3 n®4

8. IMopsinok muddepeHnmanTb,HOr0 ypaBHEHUST paBeH

(M4 03 B2 Ml

9. VYkaxwure QyHIaMEHTAIBHYIO CHCTEMY PEIICHUN YPaBHEHUS .

a) () 6) (7 B) (7) r)(?)

10. Vkaxxute GyHIAMEHTAIBHYIO CHCTEMY PEIICHUN YpaBHEHUS .

a) () 6) (7 B)(7) 10

11. VYkaxute QyHIaMEHTAIBHYIO CUCTEMY PEIICHHUI YpaBHEHUS .

a) () 6) (7) B) (7) r)(?)

12. VkaxunTe QyHIAMEHTAITBHYIO CUCTEMY PEIICHUH YpaBHEHHSI .

a) (1) 6) (7)

B) (?) 1) (?) npyras napa GpyHKIUH, OTTMYHAS OT BhIIIEYKa3aHHBIX
13. Vkaxure QyHAaMEHTAIBHYIO CUCTEMY PELICHUH YpaBHEHUS .

a) (1) 0) (?)

B) (?) r) (?) npyras napa QyHKUHU, OTAMYHAS OT BbIIICYKa3aHHBIX.
14. VkaxuTe QyHIAMEHTAITBHYIO CUCTEMY PEIICHUH YpaBHEHHSI .

a) () 6) (7)

B) (?) 1) (?) mpyrast mapa GpyHKIIUH, OTIUIHAS OT BhIIICYKa3aHHBIX
15. Vkaxure QyHAaMEHTAIBHYIO CUCTEMY PELICHUH YpaBHEHUS .

a) (1) ) (7)

B) (?) r) (?) npyras napa QpyHKIUH, OTJIMYHAS OT BBIIICYKa3aHHBIX
16. VYkaxuTe QyHIAMEHTAITBHYIO CUCTEMY PEIICHUH YpaBHEHHS .

a) () 6) (?)

B) (?) 1) (?) mpyras napa GpyHKIIUH, OTIUIHAS OT BBIIIEYKa3aHHBIX

17. Ykaxunte GyHIaMEHTAIbHYIO CHCTEMY PEIICHUN YPaBHEHUS .

a) (1) 0) (7

B) (?) r) (?) npyras napa QyHKUUH, OTIAMYHAS OT BBIIICYKa3aHHBIX
18. VkaxunTe QyHIAMEHTAITBHYIO CUCTEMY PEIIEHUH YpaBHEHHSI .

a) () 6) (?)

B) (?) 1) (?) npyras napa GyHKIUH, OTIIMYHAS OT BBINIEYKa3aHHBIX
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Tecr 3.

Tema 3. Cucrems! tuddepeHmanbHbIX YpaBHEHUH
1. PelileHreM CUCTEMBI , SIBJISIETCSL:
a() 9@ 8@ @

2. PellleHreM CUCTEMBI , SIBJISIETCSL:
a)() 90 B O

3. PerieHneM CUCTEMBI , SIBIISICTCS:
() 6)?) B n(®

4. PellieHHeM CUCTEMBbI , SIBJISIETCSL:
a)() 0 »@ n(®

5. PemieHreM CUCTEMEBI , SIBISCTCS:
a)() 6)(?) B n(®

6. PerieHnem cucTemsl , SIBISIETCS:
a)() 6)(?) B n(®

7. PemieHHEM CUCTEMBI , SIBISCTCS:
a)() 6)(?) B n(®

8. PerieHnemM cuCTEMBbI , SIBISIETCS:
a)() 0 » @ n(®

9. PerieHneM CUCTEMBI , SIBIISIETCS:
a)() 6)(?) ) () n(?)

10. Pemennem CUCTEMBI , SIBIISICTCS:
a)(!) 6)(?) 8)(?) ()

11. N3 cnenyronmx cucteM AudepeHnaibHbIX YpaBHEHNH:
a) 6 B 1) N
JIMHEIHBIMU SIBJISIFOTCSL:

1) (?) Bce nsTh.

2) (?) Tompko a, T.

3) (?) Tonbko a, O.

4) (!) Tompko a, O, B.

5) (?) tonbko a, O, T.

12. Cucrema ypaBHEHHH HMeEET €IMHCTBEHHOE PEIIeHUE, YOBIETBOPSIONIEE YCIOBUIO , €CITH:

a) , , HENPEPHIBHBI BMECTE C YaCTHBIMH IIPOU3BOAHBIMY [0 B HEKOTOPOH OTKPBITOH obnactu D, copepixarieit Touky
0) , , HEMPEPBIBHBI BMECTE C YaCTHBIMH MPONU3BOAHBIMH 10 JI0 BTOPOTO MOPSAKA BKJIIOUUTEIBEHO B HEKOTOPOI OKPECTHOCTH
TOYKH .

B)  HeMmpepbIBHBI BO BCEM (n+1) — MEpPHBIM MPOCTPAHCTRBE.
BepHbl npeuioxkeHus:

(?) Bce TpH.

(?)Tonbko a.

(?)rombKo 0.

("ronbko a, ©.

(?) Bce Tpu HEBEPHBI.

Ilycte  ecTh oOIIEE pEIICHUE CUCTEMBI (1)

Torna:

a) M ecTb MHTerpai cuctemsl (1).

0) JIroOoii maTETpan cucteMsl (1) MOKHO MPECTABUTh B BUAEC TPU HEKOTOPOH (YHKIIHH .
B) eCTh UHTErpai cucremsl (1).

I) ecTb uHTerpas cuctemsl (1).

BepHbl npeuioxkeHus:

(1) Bce ueThIpe.
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(?) TompkO a, 0, B.
(?) TonbkO a, B, T.
(?)rompko a, B.
(?) TonbKkO a.
(?) He BEpHBI BCE YETHIPE MPEIIOKECHHUS.
Jlana cucrema ypaBHEHUIl

) Y HavaJbHbIE yCIoBUI (2)

a) JInst cyIiecTBOBaHUs M €AMHCTBEHHOCTH penteHus 3anaun (1)-(2) HeoOXonuMo 1 10CTaTOYHO, YTOOBI B HEKOTOPOH OTKPBITOH
obnactu D, copepxareit Touky , QyHKIMA ¥ , , ObUTM HENIPEPHIBHEL.

6) Ecnu B HEKOTOPOIl OKPECTHOCTH TOUKM (YHKLIUH W , , HENPEpbIBHBL, TO perneHus 3axaun (1)-(2) cymecTByer u
€IUHCTBEHHO.

B) M3 cymecTBoBaHus M €MHCTBEHHOCTH pereHus 3ana4n (1)-(2) ciaenyer HenpepsIBHOCTh QYHKIIMH ¥ , B HEKOTOPO
OKPECTHOCTH TOUKH .

Bepusl npeioxkeHus:

(?)Bce Tpw.

(?) Tonbko a, 6.
(?)rombKo a, B.
(?)Tonbko a.
(Vrompko 6.
(?)TonbKoO B.

€CTh TPEXKPATHOE COOCTBEHHOE 3HAYEHHME MATPUIIBI KOAPPHUITMEHTOB JIMHEHHOW OTHOPOIHON CUCTEMBI C ITOCTOSHHBIMU
ko3¢ purmentTamu. COOTBETCTBYIOIINE €My PEIICHHS CHCTEMBI, CJICyeT NCKaTh B BUJIE!

(). 2)().
3 D) . 5

( - HeompeneneHHbie K03(QPUIMEHTHI, .)

4.3 HpOMC)Ky'TOLIHaSI arTecTanus 1o JUCHUIIIMHE IIPOBOAUTCS B (bopMe 3a4cTa

Tunosbie Bonpocekl 3auera (I1K-8)
Bonpocs! sx3aMeHa
[Tpumepst BonpocoB 1o auctumrHe « JnddepeHnuansabie ypaBHEHU» U1 9K3aMEHa B 3 ceMecTpe.
1. OcHoBHbIe MOHATHS 1 onpeneneHus (quddepennmanbaoe ypasuenue, pemenne OJ1Y, Hopmanbnas cucrema OY u eé
pemenue). [Ipumepst 3anau, npusoasaiux k OJY. l'eomerpuueckas nuntepnperauus pemenus OJY. dazoBoe npocTpaHCTBO,
HHTErpanbHasi KpUBas, [0JIe HalpaBlIeHUH.
2. 3apaua Komm: onpenenenue. Teopema Komu cyiiecTBoBaHus M €AMHCTBEHHOCTH pereHus 3agaun Komm ais OIY nepsoro
MOpsAKA, 10Ka3aTeNbCTBO.
3. OueHka pa3HOCTH pellleHui AByX ypaBHeHUil. HenpepriBHAs 3aBUCUMOCTD PELIEHUS OT HaYaJIbHBIX YCIOBUI, IPaBOil yacTu U
napamerpa.
4. Onpenenenue odIero perieHus, odmiero naTerpaia, oouero uarerpaia O/Y nepeoro nopsinka B ooiactu [. [Ipumep.

5. N3oknunbl, MeTon n30KIuH pemenus O/1Y.

6. Tuddepenunanbabie ypaBHEHHUS ¢ pa3ACISIOIIUMHUCS NepeMeHHbIMUA. OHOPOIHBIE U KBa3HOAHOPOIHBIE ypaBHeHus. [Ipumep
OJTHOPOJIHOTO ypaBHEHHMs. YpaBHEHUs B OJMHBIX auddepenimanax. Murerpupyromuii MHOKUTENb. [Tpumepsl.

7. Jluneitnpie muddepeHunanpibie ypaBHeHHUs 1epBoro nopsiaka. Meron bepuyimi. Merox Jlarpanxa. [Ipumepsl. YpaBHeHUs
bepnymiu u Pukkaru.

8. Ocobble Toukn, ocoObie pemenust OJY nepsoro nopsiika. [Tpumepsr.

9. YpaBHEeHHUs, HE pa3pelIeHHbIe OTHOCUTENILHO MPou3BoAHON. YpaBHeHus Jlarpanxka u Kiepo. Teopema Kommu: ¢popmynrpoBka.
10. 3agaua u Teopema Ko juts HopmanbHoii cuctembl OJ]Y. YactHoe u obuiee pemenne cucrembl O/1Y.

11. Ouenka pa3HOCTH ABYX penieHnii HopMmanbHou cuctembl OJ[Y. HenpepbiBHAS 3aBUCHMOCTH PEIICHNs OT HAa4aJIbHBIX JAHHBIX
1 TIapaMeTpa.

12. O1Y n-ro mopska. 3agada Komm, Teopema Komu. OO1iee n 4acTHOE perieHne ypaBHEHUs.
13. Crryuau noHMXKEHUs MOPsAAKA UL ypaBHEHUsI n-ro nopsaka. [Tpumepsr.

14. JIunetinwie 1Y (Ha mpumepe 1uddepeHnaibHOro YpaBHeHHs 2-T0 TIOpsAKa). XapaKTepHble CBOMCTBA JIMHEHHOTO ypaBHEHUS
C MOCTOSIHHBIMHU KOA(GPHUIUESHTAMH ISl OJTHOPOIHOTO M HEOHOPOIHOTO YpaBHEHHI (BU PEIICHHs B 3aBUCMMOCTH OT BH/I
KOPHE# XapakTepuCTHYECKOrO yPaBHEHHMS).



23

15. O6mue cBo¥cTBa TMHEHHOTO YPaBHEHHSI N-TO TTOPSIKA.

16. JInneiinble nupepeHranbHbIe YpaBHEHUS! BBICIINX TOPSAKOB, OTHOPOHbIE M HEOTHOPOoAHbIe. CBeleHHE K JIMHEHHOM
cucreme. OnpeiesieHne JMHEHHO 3aBUCUMOIt cucTeMbl (GyHKIMH. BpoHcknan u QyHaaMeHTallbHasl CHCTEMa PELICHHH.

17. Teopema o cTpyKType 0o0111ero perieHus JimHeiHoro ognopoasoro OY n-ro nopsiaka.

18. Teopema o cTpyKType 00IIero pemeHns JnHeiHoro HeoxHopoaaoro OIY n-ro mopsaka.

19. JInneiinble nuddepeHranbHbIe ypaBHEHUS € MOCTOSHHBIMU KoddguumenTamu. Ciydail pasnuynbix kopHeit. [Ipumep.
20. ®opmyna casura. Ciydail KpaTHBIX KOPHEH XapaKTePUCTHIESCKOTO YPaBHEHUS.

21. CTpyKTypa 4aCTHOTO pELICHHs YPABHEHUS C TIOCTOSIHHBIMU KO3()(HUIIMEHTAMHU | CIIeHaIbHON MpaBoii yacTeio. [Ipumeps.
22. Meton Jlarpamxa pemerns HeonHopomHoro OY.

23. O0mye cBOKCTBA JIMHEHHOTO ypaBHEHHs N-T0 TOpsiAKa (HOPMasIbHOH crcteMbl TnHeHHBIX OLY).

24. OmpenencHue JINHEHHO HE3aBUCUMOCTH CHCTEMBI BeKTOp-hyHKIHH. Onpenenurtens BpoHckoro.

25. dyHaaMeHTallbHas CUCTEMA pellleHui HopManbHOH cucteMsl tuHeiHbIX OIY. @opmyna Octporpaackoro-JInyBuis.

26. TeopeMa 0 CTPYyKType 00IIEro penieHus OHOPOTHON CHCTEMBI C IIEpEeMEHHBIMU KoddduiimeHTamu. Teopema o CTpyKType
pEIIeHNS HEOTHOPOIHOM CHCTEMBI C TEPEMEHHBIMH KOA((PUIIHECHTaAMU.

27. Cucrema nuHEHHBIX AU dEpeHIINaTBHBIX YPaBHEHNH ¢ TOCTOSHHBIME KO3((QUIIEHTaMH. XapaKTePHUCTHIECKOE YPaBHEHHE
cucteMsl. Haxoxaenune GpyHIaMeHTaIbHONW CHCTEMBI PEIICHHH B CITydae Pa3InIHBIX KOPHEH XapaKTepHCTHUECKOTO YPaBHEHHS.
OO6mmii cirydait mpocThIX KopHeH. OyHIaMeHTaNbHas CHCTEMa PEIICHUH B CTydae KPaTHBIX KOpHEH.

28. Meton Jlarpamxka pemierns HeonHopoaHoi cucteMsl OZY.

Tunosble 3axanus s 3a4era (IIK-8)

TumnoBsle 3a1aHus 1)1 DK3aMeHa

Pemuth ypaBaenne: xydx+(x+1)dy=0.

Pemute ypaBHenue: (x2-y"2 )dy+2xydx=0.
PemmTh ypaBHEHHE METOAOM BapHAIlH MOCTOSHHBIX: y'+y=1/sinX.
Pemute ypaBHenue: y"+y'=4sinx.

Pemmts ypaBuenue: xy'-2y=2x"4.

Pemuts ypauenue: [ y)] Ay '=2 [y")] »2.
Pemuth ypaBHeHHE: yN'=y”"4 COSX+ytgx.

Pemuts ypaBHenue: y*V-2y*IV-16y"'+32y=0.
Pemmte ypaBuenwue: (y-4xy”3 )dx=(2x"2 y"2+x)dy.
Peuuts ypaBuenue: y"-3y'+2y=2"x.

Pemuth ypasnenue: xyy™'-x [y™)] "2=yyN
Pemuts ypaBuenue: 3yN+y”2+2/x2 =0.

Pemts ypapHenue: X2 yy"-5xyy'-x*2 [(y)] ~2=6y"2.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Ouetika S — Jeckpuntops! (ypOBHH) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH
IOCTHKEHUS Pe3ybTara)
«3aYTEHO» [IK-8
(50 - 100 6amnoB)
«HE 3aYTEHO» IK-8
(0 - 49 6amnos)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCSsl 10 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)

MeTtonnueckue ykazaHus 10 OpraHU3aIluu CaMOCTOSITEILHOU PaboThl 00YYarOIIIXCS:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J11s1 caMOCTOSITENIBHOM pabOThI BAKHOE 3HAYCHHE UMEIOT pa3ieinsl «O0beM u collepiKaHue TUCIUTLTMHBD),
«YuebHO-MeTonn4Yeckoe U HHGOPMAITMOHHOE 00eCTIeueHIE TUCITUTUIMHED U «MaTepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(OPMAITMOHHBIE CIIPABOYHBIC CUCTEMBD».



B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lenbl M TEMBI U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE ITUCIUIUIMHBL, TMPOTPaAaMMHOE oOOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JTUCIUTUTNHBL.

Pexomennanmu oOydaromumcs o paboTe ¢ TECOPETHUSCKIME MaTepruaIaMy 10 JUCIUTIIINHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JOMNOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).
Pexomenaaruu o pabore ¢ HayqHOU U y4eOHOH JTHUTEpaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dk3aMeHy. OHa BKIIOYAeT MPOPaOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIIUH.

KoHcriekT nekuu T0KeH cofepxarh pedeparuBHyI0 3alIMCh OCHOBHBIX BOIPOCOB JICKIIMH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJIHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JomkeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.

KoHcnekTbl HaydyHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKATh
OTBETHl HA KAXKIBIM TOCTABICHHBIA B TEME BOIPOC, MMETh CCBUIKY HA HMCTOYHUK HHYOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHUS M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM J]aTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OO0BEM KOHCIEKTa
OMPEEISIETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- Jienarb 3aldCH O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYEHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pa0dOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).

Pexomenaaiu no noAroToBKe K OTACIBHBIM 3aIaHUSIM TEKYIIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;
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- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMN M TEXHUYECKUX CPEICTB IPH
OTBETE;

- CTIOJIb30BAaHUE JIOTIOTHUTEIHHOTO MaTepHaa;

- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- Ccolep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACpKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBiIe€HHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUS
PEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI
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crep.. - Mocksa: Hayxka, 1970. - 96 c.

2. Pomanko B.K. Kypc muddepenunanbupix ypaBHEHHN U BapHAaLlMOHHOTO MCYMCIICHUS : Y4el. mocobue
U1 BY30B. - 2-¢ u3fl.. - M., CIIG.: Jlaboparopus bazossix 3nanuit, HeBckuit J{nanekt, 2001. - 344 c.
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6.4 lHble HICTOYHUKMU:
1. Caiit TamOOBCKOTO TOCYIapCTBEHHOTO YHUBepcHUTeTa http://tsutmb.ru - http://tsutmb.ru

2. EnuHoe okHO joctyna K oOpa3oBaTelbHBIM MHTEpHET-pecypcam DeaepanbHoro nopraia «Poccuiickoe
oOpa3zoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

7. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOTo THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTAlMH, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOdOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007
7-Zip 9.20

Omnepanmonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian
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nanabix . — URL: https://apps.webotknowledge.com

4. Hayunas snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru
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https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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