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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
[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 HEOOXOAMMOH ISt .
WHauKaTophl TOCTIKEHUS] KOMIIETEHITNH
npodeccnoHaIbHbIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcTangapra) TEHCTBHUS
- B/04.6 Monutopuar [1K-8 CnocobeH npuMeHsTh |MoaenupyeT — 3JCKTPOHHBIE M PaJMOTEXHHUUYECKUE
COCTOSTHUSI 000pPYIOBaHUS, |COBpEMEHHBIE yCTpOMCTBa c HCTIOJIb30BaHUEM MIPUKIIATIHBIX
y4eT 0TKa30B TEOPETUIECKHE U MaTeMaTH4eCKUX METOIOB U KOMITBIOTEPHBIX IPOrpamMM
000pyIOBaHMsI, BEICHHUE SKCIIEPUMEHTAIILHBIE
JOKyMEHTaIUu METOJIBI UCCIIEIOBAHUS C
LEJIBIO CO3TaHUsT HOBBIX
MEPCIEKTUBHBIX CPENICTB
ANEKTPOCBSI3U U
WHPOPMATHKH

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




HBIMH CUCTCMaMH

MH()OKOMMYHHUKAIIHOH

5| Ten3opHsbIil aHanu3 + +
MH(POKOMMYHHUKAIIHOH
HBIX CUCTEM

6| Ynpasnenue + +

2. MecTo nucuuiuiaiabl B cTpykrype OII 0akanaBpuara:

JucrumninHa «AmanTtanyoHHas AWCHUIUIMHA 17 uHBauMaoB u juiy ¢ OB3 "IuddepenunanbHubie
ypaBHEHHUA'» OTHOCUTCS K 4acTH, (OPMUPYEMOH yJ9acTHHKaAMU 00pa30BaTEIbHBIX OTHOIICHUN, y4eOHOTO
mnaHa OIT mo nHampanenuto moarotoBku 11.03.02 - MH(DOKOMMYHHKAITMOHHBIE TEXHOJOTUU W CUCTEMBI

CBs3U.

JucrumninHa «AmanTtanyoHHas AWCHUIUIMHA 17 uWHBaMaoB u juiy ¢ OB3 "IuddepenunanbHubie

ypaBHEHUA'» U3ydyaeTcs B 5 cEMeCTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI

3.1.00beM QUCLMILIUHEL 3 3.€.
Ounas: 3 3.e.

3aounasi: 3 3.c.

. Ounas 3aoyHas
Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 108 108
KonTaktHas pabora 52 8
Jlexnuu (Jlekiun) 18 -
Jlaboparopnsie (JIab. pab.) 34 8
CamocrosrenbHas padota (CP) 56 96
3auer - 4

3.2.ConepxaHue Kypca:

Ne HasBanue Bun yue6Ho# paboThl, yac. | @OpMBI TEKYILIETO
TEMBI paszena/TeMsl Jexupn |J1a6. pab. CP KOHTPOJIS
O|3]0(3/[0]|3
5 cemecTp
1 JuddeperunanbHb KontponpHas
€ YpPaBHECHHUS 6 - |10 2 |18 | 32 pabora;
MIEPBOTO MOPSAKA TectupoBanue
2 JuddepenunanbHbl KonTponsHas
€ YpaBHCHHS 6 - |12 2 |18 | 32 pabora;
BBICLIIETO MOPsIZIKaA TectupoBanue
3 JInHelHbIe CUCTEMBI KontponpHas
muddepeHumanbHbl | 6 - |12 4 {20 |32 pabora;
X YPaBHECHUU TectupoBanue
Tema 1. [Indpdepennuaibubie ypaBHeHus: nepsoro nopsigka (IIK-8)
Jlexknus.

Jlexus 1. O6b1kHOBEeHHBIE AU depeHnnanbabie ypaBHeHHs. 3aqada Koy,

Jleknusa

Jlekuusa 3. OnHoOpoHbIE ypaBHEHUS. PeyKius oqTHOPOAHOTO YpaBHEHHUS K YPABHEHUIO C PA3ACISIONIMMUCS

2. Kiaccrel

NEPEMECHHBIMH.

mubdepeHIManbHbIX ypaBHEHUH W WX  XapaKTEPUCTHKHU.
pa3aesItoIUMUCS TepeMeHHbIMU. [1epBbIii HHTErpal.

VYpaBHeHuUs

C



Jlexuus 4. JIuneitnsle nuddepeHuanbuble ypaBHeHNs. MeTo1 BapruaIi.

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

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.
IIpakTHueckue 3aHATUS.
3ansatue Nel. YpaBHeHus ¢ pazaenstomumucs nepeMeHHbMu [2] Ne51-65.

3anstue Ne2,3. OnHopoaHbie ypaBHEHUA. PeqyKiius OIHOPOAHOTO YpaBHEHHUS K YPABHEHHUIO C
paznenstomuMucs nepeMeHHbIMu. [2] Nel01-129.

3ansatue Ne 4-.6 Jluneiinsie quddepenunanbabie ypaBHeHus. Meroq Bapuanuu. YpaBHeHus: bepuymu.
Penyxiust ypasuenust bepuymiu k nuHeiiHoMy nudQepeHnnaibHoMy YypaBHeHUI0. YpaBHeHHe Pukkaru. [2]
Nel36-172.

3anstue Ne7,8 YpaBuenus B noiHbIx auddepennuanax. UHTerpupyonmii MHOXKUTEIh. 3aMeHa
nepeMeHHOM. [2] Nel186-220.

3anstue Ne9. KontponbHas padoraNel.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus 419 CaMOCTOSTEILHON paboTHI:
N3yuuTh TEOpETUYECKUI MaTepuall.
HayuunTbcs pemars ypaBHEHHUs € pa3aessIlOIUMUCS TIEPEMEHHBIMU
Hayuutbcs pemars OqHOPOAHBIE YpaBHEHMS IIEPBOTO MOPSIKA.
Hayuuntbcs pemars TuHElHHbIE YpaBHEHMS IEPBOTO MOPSIIKA.
Hayuutbca pemars ypaBHeHus bepryiu.
[Ipusnak pazpemmmMocT ypaBHeHusi Pukkaru. Hayunthscs pemars ypaBHeHUs1 Pukkaru.

HayuuThcst pacro3HaBaTh M peliaTh ypaBHEHHUs B ONHBIX Auddepennuanax. HayunTbcst HaXoquTh
UHTEIPUPYIOLIUNA MHOXKHUTEIIb.

Hayuutbcs pemars ypaBHEHHUs IIEpBOTO NOPAJIKA, HE Pa3pelICHHbIE OTHOCUTEIIBHO ITPOU3BOIHOM.

Tema 2. [Indpdepennuaibubie ypaBHeHus Bbicuiero nopsinka (IK-8)
Jlexknus.
Jlextms 9. JIuneitHbIE OTHOPOHBIC YPABHEHUS ¢ IEPEMEHHBIMH K03 (hUItneHTaMu.
Jlekua 10.Ctpykrypa MHOXKECTBA penieHnil. DyHaaMeHTaIbHasA CUCTEMA PEIICHUM.
Jlexuus 11. JIuneiinas 3aBUCHMOCTb PELICHUN OT HaYaJIbHBIX 3HaueHuil. Onpenenurens BpoHckoro.

Jlexumst 12, JluHelHBIE HEOJHOPOIHBIE YypaBHEHHUS C TEepeMEHHBIMU KodddunueHntamu. JInHeHbIC
HEOJHOPOHBIE YPAaBHEHUS N-TO MOPsAKa ¢ IepeMeHHbIMU KodddunmenTamu. [IpuHIMn cyneprno3unuu.

Jleknusa 13. Meton Bapuanyiy NpOU3BOJIbHBIX TOCTOSHHBIX.
Jlexums 14. JIuneiinpie OJHOPOIHBIE YPABHEHHUS N-TO MOPSIKA C TOCTOSHHBIMU KOA(PPHUIIMEHTAMH.

Jlexkumst 15. JIuHelHBIE HEOTHOPOIHBIE YPaBHEHHUS N-TO TMOPSAAKAa C MOCTOSHHBIMHU KOd(HUIMeHTaMH.
CTpyKTypa 4acTHOTO PEIICHUS.

Jlekmst  16. MeToapl pemieHus JHMHEWHBIX AU QGEepeHIINaIbHbIX YpPaBHEHUH C  TOCTOSHHBIMH
k03 hUIMEHTaAMHU.

IIpakTnyeckoe 3aHsATHE.
IIpakTrueckue 3aHATUA
3anstue Nel0,11. YpaBHenus, nonyckaromue noHmxenue nopsaaka.[2] Ne421-500

3ansarue Nel2,13. Metoas! pemieHus TMHEHHBIX 1 depeHInalbHBIX YPAaBHEHUH ¢ TOCTOSHHBIMU
ko3¢ purmentamu.[2] Ne511-618.



3ansarue Nel5 Jlunelinsle ypaBHEHUS C epeMeHHBIMH ko3 dunmenramu. OyHIaMeHTaNbHAs CHCTEMA
peuieHunil. JInHeliHas 3aBUCHMOCTb PELIEHUI OT Ha4aJIbHbIX 3HaueHui. Onpenenurens BpoHckoro.
JIuHeitHbIe HEOTHOPOAHBIE YPAaBHEHUS C IIEPEMEHHBIMU KodddurenTamu. JInHeiiHbIe HEOJHOPOIHBIE
YpaBHEHHS N-TO MOPSAIKA C IepeMeHHBIMU k03 unmentamu. [Ipunuun cynepno3unuu. MeTon Bapuauu
IIPOU3BOJIBHBIX IIOCTOSHHBIX.

[2] Ne641-750.
3anstue Nel6. Kontponbnas pabora Ne2.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus A1 CaMOCTOSTEILHON pabOTHI.
N3yuuth TeopeTnueckuit marepuai. HayduTbcs mpUMEHSATh TEOPETUUECKUE CBEIACHUS TP PELLICHUH 3a/1a4.
HayuuTbcs onpenensTb OCHOBHBIE THITBI YPAaBHEHUH, JOMYCKAIOIIMX MTOHMKCHHE TTOPSIIKA.

HBy‘-II/ITb OCHOBHBLIC TTOACTAHOBKHU U HAYUUTHCS PCIIATh YPABHCHU BBICIIUX MOPAJAKOB, HOITYCKAIOIINUC
MOHUKCHUC TTOpsAAKA.

W3yuuth nuHENHHBIE OAHOPOIHBIE MU (hepeHIInaIbHbIe YPaBHEHUS BBICIINX TOPSIKOB.

Hayuurtbcs pemiats inHelHHbIE HEOJHOPOHBIE AU(depeHInaIbHble YpaBHEHUS C MPABOil YaCThIO
CHEIMaIbHOTO BH/JIA.

Hayuurtbcs pemiats inHelHHbIe HEOJHOPOHBIE AU PepeHInaIbHbIe YPAaBHEHUS METOIOM Bapualluu
MIPOU3BOJIBHBIX MTOCTOSHHBIX.

Tema 3. JIunelinbie cuctembl 1updepennuaibabix ypapHenui (ITIK-8)
Jlexknus.
Jlexus 17. Cucremsl quddepeHnnanbHbIX ypaBHEHUH, METOABI pEIICHU.
Jlexumst 18. MeTonpl pemeHnst TMHEWHBIX CHCTEM YPaBHEHUM C MTOCTOSTHHBIME KOd(hQHIIeHTaMu.
IIpakTH4Yeckoe 3aHATHE.
[IpakTrueckue 3aHATHS

3ansatue Nel7. Cucremsl nuddhepeHnaibHbIX YPaBHEHUH, METOIBI peIIeHUNA. MeTOo/IbI peleHHs
JMHEWHBIX CUCTEM YpaBHEHHI C MOCTOSHHBIMU Kod(punmentamu. [2] Ne786-875.

3ansatue Nel8. Kontponbhas pabota Ne3
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3amaHus A CaMOCTOSITEIbHON paOOThI:
1. I3yunTh OCHOBHBIE METOBI PEIICHUS JIMHEHHBIX CUCTEM YPABHEHHH C MOCTOSHHBIMHU KO3 PuIimeHTamu;
2. Hayuutbcst pUMEHSITh TEOPETUYECKUE CBEACHUS IIPU PELICHUU 3a]1a4;

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

5 cemecTp
* mocenraemocts — 10 GammoB
*  TEKyIUHd KOHTPOJbL — 70 OamioB
* KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIid
* mpeMuanbHBIE OauTel — 20 6aioB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIeHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




1. | Juddepenunan | Konrpoa 10 KontponsHas pabotra cocrouT u3 5 3amaHuii 3a TpaBUIBHOC
bHBIC bHas BBITIOJTHEHUE KXKI0H CTYICHT Notyvaer 2 Oaia
YpaBHEHUS padora(x
MEPBOTO OHTPOJBH
nopsiaka blIii cpe3)
Tectupon 20 Tect cocrout u3 10 3agaHuil 3a MpaBUIBLHOE BHITIOJHEHUE KaXKIOTO
aHue CTYIEHT TOJTyJaeT 2 0at
2. | Auddepeniman | Kontpois 10 KonTtponpHast pabora COCTOMT U3 S5 3amaHAid 3a TPABHIHHOE
bHBIE Has BBITIOJTHEHNE KaXKI0H CTYIEHT MoTydaeT 2 Gamia
YpaBHEHUS pabora
BBICIICTO Tectupon 20 Tect cocrout u3 10 3amanuii 3a MPaBUIHLHOE BEITIONHEHUE KaXKIOTO
IopsiAKa aHHe CTYJICHT TTOJTyJaeT 2 6an
3. JIuneitasie Kontpon 10 KontponsHast pabora cocToMT H3 5 3agaHMii 3a TpaBHILHOE
CUCTEMBI bHAsA BBITIOJTHEHUE KaXKI0H CTYICHT Notyvaet 2 Oaia
muddepenunan | padora(k
BHBIX OHTPOJbH
ypaBHEHUI bIii cpe3)
Tectupona 20 Tect cocrout u3 10 3agaHuil 3a MpaBUIBLHOE BEHITIOJHEHUE KaXKIOTO
HUE CTYIEHT TOoJTyJaeT 2 0at
4. [TocemaeMocThb 10 10 6amnoB — crynent nocetnn Bce 100% 3ansaTHiA

7-9 GannoB — cTyaeHT nmoceTwn He MeHee 80% 3aHATHil

4-6 6amioB — cTyneHT nmocetun He Mmeree 50% 3aHaTuit

1-3 Ganma — CTyIeHT moceTHI He MeHee 25% 3aHaTuit

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

5. IIpemMuansHBIC OaITHI 20 JloToTHUTENIbHBIE TIPEMHUAIbHBIE OAJTBI MOTYT OBITh HA4MCIICHBI 3a
MPU30BOE MECTO B MPEAMET-HOW OnuMIHUaje, NpodeccHOHATBHOM
koHKypce (20 OammoB), 3a Hamucanwme cratbu (10 OGamioB), 3a
BHIMIOJIHEHWE ~ WHIUBUIYalbHBIX  33JaHUN  W/WiIM  3aJaHui
MTOBBIIIEHHON TpymHOCTH (10 6a10B)

6. |WManuBumyanpHBIC 3aaHMUS, 20 JloGop: CTymeHT MOXET TPEIOCTaBUTh BCE 3alaHUA TEKYIIETo
C TMIOMOIIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUATENLHBIE OaIIThl Ha
JK3aMeHe

7. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amnpHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPaIUIUOHHYIO
YEeThIPEX0aUIBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHnasi padora
Tema 1. [Iuddepenimanbabie ypaBHSHUS IEPBOTO MOPSIIKA
KonTponbhas pabora Nel
Tema 1. JluddepennmaibHple ypaBHEHUS TICPBOTO MOPSIIKA

C nomouibo U30KJIMH N300pa3UTh CXEMaTUUECKH PEIICHUE YPAaBHEHUS

Pemuts YpaBHCHU, IIPpU HCO6XOIII/IMOCTI/I CBCAA UX K YPABHCHUAM C pasACIgOIUMUCH IICPEMCHHBIMU




Pemute oHOpPOAHBIE ypABHEHUS

Pemmts ypaBHEeHUs, TpU HEOOXOTUMOCTH CBES X K JTMHEHHBIM

Pemuts ypaBHeHnue beprysum
Pemuth ypaBHeHUE B MOTHBIX JU(QepeHmrazax
Haiitu nnTerpupyiommii MHOKUTEINb U 0011Iee pelIeHHe ypaBHEHHS

OnpenenuTs TUI ypaBHEHHS U YKa3aTh CIIOCO0 €ro pelieHus:

Hatitu obmiee n ocoboe (eciam OHO CYIIECTBYET) pEIICHUST ypaBHEHU I

Pemmts 3anauy Komm

Pemmts ypaBHEeHHS
Tema 2. Jluddepennmanbable YpaBHEHHsI BBICIIIETO TTOPSIIKA
Pemnmmts YpaBHCHUS, TIOHU3UB UX MOPAIO0K
Haiitu ob1iee perieHne ypaBHEHHs
Pemnts 3amauy Ko
Haiitu ob1iee perieHne ypaBHEHHs

eciu
Haiitu pemenue 3agaun Komm

Metonamu Jlarpanxa u Komm.

Haiitu obuiee pemenue

Kontpomnsnas padota Ne3
Tema 3. Cucremsl nudhepeHnanIbHbIX YpaBHEHHUH
Haiitu pemieHust TMHEMHBIX CUCTEM

Pemmute cuctemy nuddepeHimaibHbIX ypaBHeHUN MeTo0M Jlarpanika



Pemmts pazHbIMM MeTOaMU (MM METOJIOM UCKIIFOUEHUH, WIIM METOAOM Dijepa, MM MaTpUYHbIM
METOJIOM) JIB€ CHCTeMBI AU depeHInanbHbIX ypaBHEHUH , T1e

JIist KaK10M CUCTEMBbl HaWTH (PyHIaMEHTaJbHbBIE CUCTEMBI PEIICHUH.
Pemuts cucremy nuddepeHnnanbHbIX ypaBHEHUH

Io 3amanHOM QyHIAMEHTATBHON MAaTpPULIE HANTH JMHEWHOW CUCTEMBI

Br1Opars MeToa M peluTh HEOAHOPOIHYIO CUCTEMY OOBIKHOBEHHBIX TU(GEpEHIINATBHBIX YPaBHEHHIHA:
dY/dx=AY+F(x), rne A=(m(3&0&-1@-2&1&1@3&-1&-1)),F(x)=(m(l@1+x@0)).

Tema 2. Jluddepennmanbable ypaBHEHHsI BBICIIIETO MTOPSIIKA
KonTponbhas pabora Nel
Tema 1. JIuddepennmanbabie ypaBHEHUS IEPBOTO TOPSIKA

C noMmonibo U30KJIMH N300pa3UTh CXEMaTUUECKH PEIICHUE YPAaBHEHUS

Pemuts YpaBHCHU, IIPpU HGO6XOI[I/IMOCTI/I CBCAA UX K YPABHCHUAM C pa3ACIgAOIUMUCH IICPEMCHHBIMU

Pemmts onHOpOIHBIE ypaBHEHUS

Pemuth ypaBHEeHHS, TPH HEOOXOTUMOCTH CBE/ISl MX K JTMHEHHBIM

Pemnts ypaBHenue bepuyinu
Pemmute ypaBHeHHME B IOMHBIX quddepeHnmnanax
Haiiti nHTErpHpyIONmii MHOKUTEIb U 00IIee PEeIICHUE YPaBHEHUS

Onpenenuth TUN YpaBHEHHS U yKa3aTh CIIOCO0O €ro peuieHus:

Haiitu obmiee u ocoboe (eciu 0HO CYIIECTBYET) pEIICHHs YPaBHEHUN

Pemnts 3amauy Ko

Pemuts ypaBHeHus

Tema 2. luddepennunanbabie ypaBHEHHS BBICIIETO MOPSAKA

Pemmth ypaBHEHUS, TOHU3UB X MOPSATOK

Haiitu oO1iee penienue ypaBHEHUS

Pemnte 3anauy Ko
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Haiitu ob1iee perieHne ypaBHEHHs
ecu
Haiitu pemenue 3agaun Ko
Metonamu Jlarpanxa u Komm.

Haiitu obuiee pemenue

Kontpomnsnas padota Ne3
Tema 3. Cucremsl nudhepeHnaIbHbIX YpaBHEHHUH
Haiitu pemieHust TMHEMHBIX CUCTEM

Pemmute cuctemy nuddepeHimaibHbIX ypaBHeHUN MeTo0M Jlarpanika

Pemmute pazHbiMu MeTOaMU (MM METOIOM MCKITIOUEHUH, WM METOIOM Diijiepa, Wi MaTPUIHBIM
METOJIOM) JIB€ cucTeMbl U hepeHIInaNbHBIX YPaBHEHUN , T/IE

Jlnst Kakoi cucTeMbl HaWTH (DyHJaMEHTaIbHbIE CUCTEMBbI PEILICHHIA.
Pemute cuctemy nuddepeHimanbHbIX ypaBHEHUN

I[To 3amanHO# QyHIaMEHTAIBHONW MaTPHUIIE HAWTH JIMHEHHOW CHUCTEMBI

Br16pars MeTon 1 pelMTh HEOTHOPOIHYIO CUCTEMY OOBIKHOBEHHBIX TU(depeHITHATBHBIX YpaBHECHUI:
dY/dx=AY+F(x), rne A=(m(3&0&-1@-2&1& 1 @3&-1&-1)),F(x)=(m(1@1+x@0)).

Tema 3. Jluneiinsie cucteMsl qudQepeHnnaIbHbIX ypaBHeHUN
KonTponsnas padota Nel
Tema 1. luddepenunanbabie ypaBHEHHS IEPBOTO MOPSIKA

C noMonibo U30KJIMH W300pa3uTh CXEMaTHUECKH PEIICHNE YPaBHEHUS

Pemmteb ypaBHEeHUs, IpU HEOOXOJMMOCTHU CBES UX K YPABHEHUSIM C Pa3JeNsIIOIIUMUCS TEPEMEHHBIMU

Pemuts oHOpPOAHBIE yPABHEHUS

Pemuth ypaBHEeHUs, TpU HEOOXOTUMOCTH CBES UX K JTMHEHHBIM

Pemuts ypaBHenue beprysum
Pemuth ypaBHeHUE B MOTHBIX JU(QepeHrazax
Haiitu nnTerpupytommii MHOKUTEINb U 0011Iee peleHHe ypaBHEHHS

OnpenenuTs TUI ypaBHEHHS U YKa3aTh CIIOCO0 €ro pelieHus:
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Haiitu obmiee u ocoboe (eciu 0HO CYIIECTBYET) pEIlICHHUs YPaBHEHUN

Pemnts 3amauy Komm

Pemuts ypaBHeHus
Tema 2. luddepennunanbabie ypaBHEHHS BBICIIETO MOPSAKA
PemnTh ypaBHEHUs, TOHU3UB UX MOPSI0K
Haiitu oO1iee penenue ypaBHEHUS
Pemmts 3anauy Komm
Haiitu oO1iee penienue ypaBHEHUS

ecnu
Haiitu pemenue 3anaun Komn

Meronamu Jlarpanxka u Komu.

Hatitu obmiee perenue

KonTponbhas pabota Ne3
Tema 3. Cucremsl auddepeHuanbHbIX YpaBHEHUN
Haiitu perieHus TMHENHBIX CUCTEM

Pemuts cucremy nuddepenunanbHeIx ypaBHeHU MeTogoM Jlarpanxka

Pemmts pazHbIMM MeTOaMU (MM METOJIOM UCKIIFOUEHHUH, WIIM METOAOM Dijiepa, MM MaTpUYHbIM
METOZIOM) JIB€ CHCTeMBbI AU epeHInanbHbIX ypaBHEHUH , TIe

Jist KaK10M CUCTEMBbl HaWTH (PyHIaMEHTaJbHbBIE CUCTEMBI PEIICHUH.
Pemute cucremy nuddepeHnnanbHbIX ypaBHEHUH

Io 3amanHOM QyHIAMEHTATBHON MAaTpULIE HANTH JMHEWHOW CUCTEMBI

Br1Opars MeTon M peluTh HEOAHOPOIHYIO CUCTEMY OOBIKHOBEHHBIX TU(GEPEHIINATBHBIX YPaBHEHHIHA:
dY/dx=AY+F(x), rne A=(m(3&0&-1@-2&1&1@3&-1&-1)),F(x)=(m(l1@1+x@0)).

TecTupoBanue

Tema 1. [Iuddepenimanbabie ypaBHSHUS IEPBOTO MOPSIIKA
Tumnossle 3aaHusl TCCTUPOBAHUA
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Tect 1
Tema 1./Iuddepennmansabie ypaBHEHHS IIEPBOTO TTOPSIIKA

1. O6miee pemenne qudPepeHIMAIBHOTO YpaBHEHUSI HMEET BUJT

a) (7) 0) (1)

B) (7) r) (?)

2. Nano nuddepeHnnanbHoe ypaBHeHHE . Toraa ero pemieHneM sBiseTcs QyHKIUsI

a) (?) 6@ »@ @

3. lano nuddepenunanbaoe ypaBuenue . Toraa ero pemeHueM sSBiseTcs: GyHKIUSA

) o B 0O

4. YacTtHoe pemieHue qudepeHInaIbHOro YpaBHEHUSI TPU  HUMEET BUJ

) 6@ Bl DO

5. Ecnm y(x) — pellieHne ypaBHEHUs , YAOBIETBOpsitoliee ycinoButo y(2)=3, torna y(1) paBHo....
(12

6. 13 nanHbIX qudQepeHraibHbpIX ypaBHeHUN YpaBHEHUAMU bepHyIn sBISIOTCS

) o0 »O @

7. VI3 nanHbIX qudQepeHraibHbpIX ypaBHEHUNH OAHOPOIHBIMU U (EepeHIInaIbHBIM YPaBHEHUIMU
MIEPBOTO MOPSAKA SBISIOTCA

a)(?) 0) (1)

B) () 1) ()

8. 13 nanubIx auddepeHnnanbHbIX ypaBHEHUH IMHEHHBIMY yPAaBHEHUSMHU TIEPBOTO TIOPSIIKA SBISIOTCS
) o0 B»O O

9. YpaBHenue yN'+xy=x"2 sBisgercs...

a) (?) omHopoHBIM MU PepeHIIATBHBIM ypaBHEHUEM

0) (?) ypaBHEHUEM C pa3IeNSIOIMIUMUCS TIEPEMEHHBIMU

B) (?) ypaBHenuem bepnymu

r) (!) TUHEHHBIM HEOAHOPOIHBIM AU hepeHInaNbHBIM ypaBHEHHEM | Topsiika

10. YpaBHeHue sBisieTcst

a) (!) nudpdepeHnmanIbHBIM ypaBHEHUEM TIEPBOTO MOPSIKA PA3ACISIONIMMUCS IEPEMEHHBIMU

0) (?) MuHEMHBIM OHOPOAHBIM MU PEpeHITHATHHBIM YPAaBHEHUEM BTOPOTO TOPSIKA C MIOCTOSTHHBIMHU
k03 pUIMeHTaMHU

B) (?) nuddepennuanpabiM ypaBHeHUeM bepHyn

r) (?) TMHEHHBIM HEOJHOPOIHBIM AU depeHIInanbHBIM ypaBHEHHEM BTOPOTO MOPSAKA C TIOCTOSHHBIMHU
K03 puIeHTaMu

Ecnu y(Xx) — pemienue ypaBHeHHs , yOBJIeTBOpstolIee yciuosuio y( )=-1, rorna y( ) paBHo?
a) (N1 6)M2 B-1 1)®)-2
Ecnu y(x) — pemienue ypaBHeHus , ynoBieTBopstolee yciaosuto y(0)= 1, rorna y(1) paBao?
a)(H3 6)(MH0 B r)(?) -1
Tecr 2
Tema 2. JIuddepeHnmanpabie ypaBHEHUS BBICIIETO TTOPSIKA
1. Cpenu nepeuricieHHbIX AU epeHInanbHbIX YPaBHEHUH YPaBHEHUSIMH BTOPOTO MOPSAIKA SIBISIOTCS:
a) () 0) (?)
B) (1) r) (?)
2. Topsinox auddepeHnnanrbHOTO YPaBHEHHSI PaBEH
a5 oMm1 B2 M3
3. O6mee pemenne qudGepeHInaIbHOTO YpaBHEHUSI HMEET BUJT
a) (7) 0) (?)
B) (7): ) ()

4. O6mee pemenue nuddepeHuanbHOr0 YpaBHEHUSI HUMEET BUJI



a) () 0) (7)

B) (7) ) (?)

5.006mee pemenue audepeHnanbHOr0 YpaBHEHUSI HUMEET BUJ
a) (?) 6) (?)

B) (?) r) (Y

6. O0mee pemenne qudGepeHIMaTbHOTO YpaBHEHUSI HMEET BUJT
a) (7) 0) (7)

B) (7) r) (1)

7. opsinok nughepeHnalbHOr0 ypaBHEHUsI paBeH

aaM1l om2 B?M3 M4

8. ITopsanok nuddepeHInanTbHOro ypaBHEHUST PaBeH

ay(M4 6)M3 BM2 Nl

9. Vkaxure QyHIaMEHTAIbHYIO CUCTEMY PEIICHUI YpaBHEHUS .

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

10. Ykaxwure GpyHAaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHUS .

a) (1) 6) (7) B) (M) @

11. Ykaxute QyHIaMEHTAIBHYIO CUCTEMY PELICHU YpaBHEHUS .

() 6@ B) (7) r) (7)

12. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) (1) 6) (?)

B) (?7) r) (?) npyras napa ¢yHKIUH, OTIIMYHAS OT BBIIICYKa3aHHBIX
13. Ykaxure GpyHAaMEHTATBHYIO CUCTEMY PEIICHUN YpaBHEHUS .

a) () 6) (?)

B) (7) r) (?) npyras mapa GyHKIHHA, OTIUYHAS OT BBIIIICYKa3aHHBIX.
14. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) (1) 6) ()

B) (?7) r) (?) npyras napa ¢yHKIUH, OTIIMYHAS OT BBIIICYKa3aHHBIX

15. Ykaxure GpyHAaMEHTATBHYIO CUCTEMY PEIICHUN YPaBHEHUS .

a) (1) 0) (?)

B) (7) r) (?) apyras mapa QyHKIHA, OTIUYHAS OT BBIIIEYKa3aHHbIX

16. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) () 0) (?)

B) (?7) r) (?) npyras napa GyHKUUH, OTIIMYHAS OT BbIIICYKA3aHHBIX
17. Vkaxute GyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YPAaBHCHHS .

a) (1) 0) (?)

B) (7) r) (?) npyras mapa GyHKIHA, OTIUYHAS OT BBIIIIEYKa3aHHBIX
18. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) () 6) (?)

B) (7) r) (?) npyras napa QyHKIUN, OTIIMYHAS OT BBIIIEYKa3aHHBIX
Tecr 3.

Tema 3. Cucremsl nudhepeHnaIbHbIX YpaBHEHHUH

1. PemmennemM cuCTEMBI , SIBIISICTCS:

a)() 6 B O

2. PerrtenneM cCUCTEMBI , SIBISICTCS:

a)(h) 6 B(® n(®

3. PemmeHneM CUCTEMBI , SIBIISICTCS:

a)() 6)(») B)(?) ()

4. PerteHreM CHUCTEMBI , SIBISICTCS:

a)() ©)(?) B @) n®)
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5. PerieHneM CUCTEMBI , SIBIISICTCS:
a)(H) o)) B®) @)

6. PemienueM cuctemsl , SIBISIETCSI:
a)(H) o)) B®) @)

7. PerieHneM CUCTEMBI , SIBIISICTCS:
a)(H) o)) B @)

8. PemienueM cucreMsl , SIBIISIETCS:
a)() 6)(?) B () 1))

9. PelienueM cucteMbl , SIBISIETCSI:
a)(H) ©)(?) B () 1))

10. PemrenueM CUCTEMEBI , SIBIISICTCS:
a)(H) 0)(?) B () nN(®)

11. W3 cnepytomux cuctem qudQepeHnaIbHbIX ypaBHECHHUN:
a) 0 B 1) 1)
JTUHEHHBIMU SBIISIFOTCSI:

1) (?) Bce mATS.

2) (?) TonpkO a, T.

3) (?) Tonpko a, O.

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

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

12. Cuctema ypaBHEHHII HUMEET €AMHCTBEHHOE PEILICHUE, YIOBIETBOPSIOIIEE YCIOBUIO , €CIIU:

a) , , HETIPEPHIBHBI BMECTE C YACTHBIMH IMPOU3BOJHBIMU IO B HEKOTOPOW OTKPBITOM obnactu D,
colieprKalled TOUKy
0) , , HEmpepBIBHBI BMECTE C YACTHBIMU MPOU3BOIHBIMH 110 IO BTOPOTO MOPSIKA BKIIOYUTEIHHO B

HEKOTOPOU OKPECTHOCTH TOUKH .
B)  HeNpepsIBHBI BO BCEM (n+1) — MEpHBIM ITPOCTPAHCTRE.
BepHsl ipennoxkeHus:
(?) Bce Tpu.
(?)TomBKO a.
(?)TonbKo 0.
()Tombko a, 6.
(?) Bce Tpu HEBEPHHI.
[Iycth ecTh O0IIee pereHne CUCTEMBI (1)
Torna:
a) U ecTb uHTerpan cucremsl (1).
0) JIroOoii uaTerpan cucteMsl (1) MOKHO MPECTaBUTh B BUAE TPU HEKOTOPOU (DYHKIIHH .
B) €CTh MHTErpaj cuctemsl (1).
I) €cCTh UHTErpai cuctemsl (1).
BepHsl ipennoxkeHus:
(!) Bce ueThIpe.
(?) Tonbko a, O, B.
(?) TombkO a, B, T.
(?)TonpKO a, B.
(?) TonmpkoO a.
(?) He BEpHBI BCE YETHIPE MPEIOKEHHS.
JlaHna cuctemMa ypaBHEHUH
(1) Y HayaJibHbIE ycloBus (2)

a) Jlnst cymecTBOBaHUS M €IMHCTBEHHOCTH petieHus 3aaa4u (1)-(2) Heo0XoauMo 1 10CTaTOYHO, YTOOBI B
HEKOTOPOM OTKpBITOM obOnacTu D, comeprxkarieit TOuKy , GyHKIUA ¥ , , OBUTH HETIPEPHIBHBI.
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6) Eciu B HEKOTOpO OKPECTHOCTH TOUKM (YHKIMHA W , , HENPEPBIBHBI, TO pemenus 3agaqn (1)-(2)
CYLIECTBYET U €JUHCTBEHHO.

B) U3 cymiecTBOBaHMs U €IMHCTBEHHOCTH perneHus 3anauu (1)-(2) cnemyer HenmpepbIBHOCTh PYHKIUH |
B HEKOTOPOM OKPECTHOCTU TOUKH .

BepHsl ipenoxkeHus:
(?)BCe TpH.

(?) Tonbko a, 6.
(?)ronbKoO a, B.
(?)TomBKO a.
()Tombko O.
(?)TonbKO B.

€CTh TPEXKPATHOE COOCTBEHHOE 3HaYEHHE MATPUIbl KOYPPHUIIMEHTOB JIMHEHHOM OTHOPOIHOM CUCTEMBI C
MOCTOSTHHBIMU Ko3(ppurenTamMmu. COOTBETCTBYIOIINE EMY PEILIEHUSI CUCTEMBI, CIIEAyeT UCKATh B BUJIE:

1) (). 2) ().
3 - () . 5) (™)

( - HeonpeneneHHbIE KOADOUITHUCHTHI, .)

Tema 2. Jluddepennmanbuble ypaBHEHHsI BBICIIIETO MTOPSIIKA
TunoBble 3a1aHNs TECTUPOBAHUS
Tecrt 1
Tema 1./luddepennpansabie ypaBHEHUS IEPBOTO MOPSIKA

1. O6mee pemenue nuddepeHUaNBHOTO YpaBHEHUSI HUMEET BUJI

a) (?) 0) (1)

B) (?) 1) (?)

2. Jlano muddepenmanbHoe ypaBHeHHE . Torma ero pereHueM sBiaseTcs GpyHKIus

a) (7) ) B 1O

3. Mano nuddepennuanpHoe ypaBHeHHe . Torma ero pemeHnem sBisieTcs: QyHKIUS

A 60 B ) (?)

4. YactHoe perienue quddepeHnnanbHOro ypaBHeHUss MpU  UMEeT BUJ

A 60 B8O 1) (?)

5. Ecnm y(x) — pemienne ypaBHEHHUS , YIOBIETBOpsitolee yciaoButo y(2)=3, Torna y(1) paBHo....
(1)2

6. 3 mansbix nuddepeHmaibHbIX ypaBHEHUN YpaBHECHUAMU bepHYyH sIBISIIOTCS

A on »OH DO

7. N3 nansbIx nuddepeHImaibHbIX ypaBHEHUH 0JHOPOIHBIMU UG hepeHIInaTbHBIM ypaBHEHUSIMU
MIEPBOTO MOPSAKA SBISIOTCS

a)(?) 0) (1)

B) (1) ) (?)

8. 13 nannbix quddepeHnanbHpIX YpaBHEHUHN TMHEHHBIMU YPAaBHEHUSIMU NIEPBOTO MOPSAKA SBISIOTCS
) o0 B @

9. YpaBHeHue y"'+xy=x"2 SBISETCH...

a) (?) ogHoponHbIM MU HepeHInaNbHBIM ypaBHEHUEM

0) (?) ypaBHEHHEM C pa3IESIOMUMHUCS TIEPEMEHHBIMU

B) (?) ypaBHeHueM bepHymiu

r) (!) TMHEWHBIM HEOTHOPOAHBIM U (D PepeHITMATBHBIM YpaBHEHHEM | TIOpsiIKa

10. YpaBHeHue siBusieTCA

a) (1) muddepeHnmarbHBEIM YpaBHEHHEM IIEPBOTO TOPSIKA Pa3ISSIOMUMHUCS TIEPEMEHHBIMU
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0) (?) TuHEMHBIM OTHOPOAHBIM JU(QepeHINATHLHBIM YPaBHEHHEM BTOPOTO MOPSIKA C TOCTOSHHBIMU
ko3¢ puIeHTaMu

B) (?) muddepennmranbHbM ypaBHeHueM bepHymim

r) (?7) TMHEWHBIM HEOMHOPOIHBIM TU(GEepeHITHATHHBIM YPAaBHEHUEM BTOPOTO MOPSIIKA C MIOCTOSTHHBIMHU
k03 pUIMeHTAMHU

Ecnm y(X) — pemienne ypaBHEHUs , YIOBJIETBOpsroIiee yciaoButo y( )=-1, Torma y( ) paBHO?
ag(hl 02 B»®-1 -2
Ecmm y(x) — pemienue ypaBHeHus: , ynosieTBopstoriee yenosuto y(0)= 1, Torma y(1) paBao?
a3 60 B@I r)(?)-1
Tect 2
Tema 2. luddepenunanbable ypaBHEHHS BBICIIETO MOPSAKA
1. Cpenu nepeyucieHHbIX AU depeHnaabHbIX YpaBHEHUH YpaBHEHUSIMH BTOPOTO MOPSJIKA SBIISIOTCS:
a) (1) 0) (7)
B) (1) ) (?)
2. [opsinok nuddepeHnanbHOro ypaBHEHNsI  paBeH
ay(MHs oMl B2 M3

3. O6mee pemenue qupdepeHINaIbHOTO YPABHEHUST WMEET BH/

a) (7) 6) ()

B) (7): r) ()

4. Obmee pemenne nuddepeHInanbHOTO YpaBHEHUS WMEET BU/T
a) () 0) (7)

B) (7) ) (?)

5.06mee pemenue audQepeHuanbHOr0 YpaBHEHUSI HUMEET BUJ
a) (?) 6) (?)

B) (?) r) (Y

6. O0mee pemenne qudGepeHIMaTbHOTO YPaBHEHUSI HMEET BUJT
a) (7) 0) (7)

B) (7) r) (1)

7. opsinok nugdepeHnaibHOr0 ypaBHEHUsI paBeH

aaM1l om2 B?M3 M4

8. ITopsnok nuddepeHInanTbHOro ypaBHEHUST PaBeH

ay(M4 60M3 B2 nl

9. Vkaxure QyHIaAMEHTAIbHYIO CUCTEMY PEIICHUI YpaBHEHUS .

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

10. Ykaxwure GpyHAaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

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

11. Ykaxute QyHIaMEHTAIbHYIO CUCTEMY PEIICHU YpaBHEHUS .

) 0@ B) (7) r) (7)

12. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) (1) 6) (7)

B) (?7) r) (?) npyras napa ¢yHKUUH, OTIIMYHAS OT BBIIICYKa3aHHBIX
13. Ykaxure GpyHAaMEHTATBHYIO CUCTEMY PEIICHUN YPaBHEHUS .

a) (1) 0) (?)

B) (7) r) (?) npyras mapa GyHKIHHA, OTAUYHAS OT BBIIIICYKa3aHHBIX.
14. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) (1) 6) (?)

B) (?7) r) (?) npyras napa ¢yHKIUH, OTIIMYHAS OT BBIIICYKa3aHHBIX

15. Ykaxure GpyHAaMEHTATBHYIO CUCTEMY PEIICHUN YPaBHEHUS .

a) () 6) (?)



B) (?7) r) (?) npyras napa GyHKUUH, OTIIMYHAS OT BbIIICYKAa3aHHBIX
16. Vkaxute hyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YPAaBHCHHS .

a) (1) 0) (7)

B) (7) r) (?) apyras mapa QyHKIHA, OTIUYHAS OT BBIIIIEYKa3aHHbIX

17. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) () 6) (?)

B) (?7) r) (?) npyras napa GyHKIUH, OTIIMYHAS OT BBIIICYKa3aHHBIX
18. Vkaxute hyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YPAaBHCHHS .

a) (1) 0) (?)

B) (7) r) (?) apyras mapa QyHKIHA, OTIWYHAS OT BBIIIICYKa3aHHbIX
Tecr 3.

Tema 3. Cucremsl auddepeHuanbHbIX YpaBHEHUN
1. PerieHrieM CUCTEMBI , SIBIISICTCS:

a)(h) 0@ B® O

2. PerienrieM CUCTEMBI , SIBIISICTCS:

a)(h 0™ B @ n(®

3. PerieHureM cUCTEMBI , SIBIISIETCS:

a)(H) 6)(™) B)((?) ()

4. PerieHreM CUCTEMBI , SIBIISICTCS:

a)() 6)(?) B)((?) n(?)

5. PemieHueM CUCTEMBI , SIBIISICTCS:

a)(H) o)) B®) @)

6. PerieHreM cucTemsl , SIBIISIETCS:

a)(H) o)) B®) @)

7. PerieHneM CUCTEMBI , SIBIISICTCS:

a)(H) o)) B®) @)

8. PerieHneM CUCTEMBI , SIBIISIETCSI:

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

9. PerieHreM CUCTEMBI , SIBIISIETCSI:

a)(H) ©)(?) B () 1))

10. PemrenueM CUCTEMEBI , SIBIISICTCS:

a)() 0)(?) B () n(®)

11. W3 cnepytomux cuctem qudQepeHnaIbHbIX ypaBHECHHUN:
a) 0 B 1) 1)

TUHEHHBIMU SBIISIFOTCSI:

1) (?) Bce mATS.

2) (?) Tonpko a, T.

3) (?) Tonpko a, O.

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

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

12. Cuctema ypaBHEHHI HUMeEET €AMHCTBEHHOE PEIlICHUE, YIOBIETBOPSIOIIEE YCIOBUIO , €CIIU:

a) , , HETIPEPHIBHBI BMECTE C YACTHBIMH IMPOU3BOJHBIMU IO B HEKOTOPOU OTKPBITOM obnactu D,
colieprKalled TOUKy
0) , , HEmpepBIBHBI BMECTE C YACTHBIMU MPOU3BOIHBIMH 110 IO BTOPOTO MOPSIKA BKIIOYUTEIHHO B

HEKOTOPOU OKPECTHOCTH TOUKH .

B)  HeNpepsIBHBI BO BCEM (n+1) — MEpHBIM ITPOCTPAHCTRE.
BepHsl ipennoxkeHus:

(?) Bce Tpu.

(?)TompKO a.
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(?)ronbKo 0.
(V)Tonmbko a, 6.
(?) Bce TpH HEBEPHBI.
[Tycts ecTh oOIIee peneHrne CuCTEMbI (1)
Torpa:
a) W ecTh uHTErpan cuctemsl (1).
6) Jlro6oii unTerpan cucteMsl (1) MOXKHO MPEICTaBUTD B BUEC TPH HEKOTOPOH (PYHKIHH .
B) €CTh MHTETpaj cucTemsi (1).
I) €cTb MHTEerpai cuctemsl (1).
Bepnsbl npennioxxenus:
(!) Bce ueThIpe.
(?) Tombko a, O, B.
(?) Tonbko a, B, T.
(?)TonbKO a, B.
(?) Tonbko a.
(?) HEe BepHBI BCE YETHIPE MPETIOKCHUSI.
Jlana cucremMa ypaBHEHUI

(1) W HadaJibHbIE yCIoBus (2)

a) [lst cymecTBOBaHUS M €IUHCTBEHHOCTH perieHus 3a1a4u (1)-(2) HeoOXoauMo U T0CTaTOYHO, YTOOBI B
HEKOTOPOil OTKpBITOM 0Onactu D, coneprkaieil TOUKy , PyHKIUH | , , ObUTH HEIIPEPHIBHBL.

6) Eciu B HEKOTOpO OKPECTHOCTH TOUKM (YHKIMHA W , , HENPEPBIBHBI, TO pemeHus 3anaqdn (1)-(2)
CYLIECTBYET U €JUHCTBEHHO.

B) W3 cymiecTBOBaHMs U €IMHCTBEHHOCTH perieHus 3anauu (1)-(2) cnemyer HenmpepbIBHOCTh PYHKIUH |
B HEKOTOPOM OKPECTHOCTU TOUKH .

BepHsl ipenoxkeHus:
(?)Bce TpH.
(?) TonbKo a, 0.
(?)ronbKo a, B.
(?)ronbko a.
(1)Tombko O.
(?)TONBKO B.
€CTh TPEXKPATHOE COOCTBEHHOE 3HaYEHHE MATPUIbl KOYPPHUIIMEHTOB JIMHEHHON OTHOPOIHOM CHUCTEMBI C
MOCTOSSTHHBIMU Ko3(purenTamMmu. COOTBETCTBYIOIINE EMY PEILIEHUSI CUCTEMBI, CIIEAYyEeT UCKATh B BUJIE:

1) (). 2)(1).
3O - D) - O

( - HeonpeneneHHbIE KOADOUITHUESHTHI, .)

Tewma 3. JIuneitasie cuctemsl qudHepeHInanbHbIX YPaBHSHUH
Tumnosele 3a1aHUs TECTUPOBAHUS
Tecrt 1
Tema 1./luddepennpansabie ypaBHEHUS IEPBOTO MOPSIKA

1. O6mee pemenue nuddepeHUaNBHOTO YpaBHEHUSI HUMEET BUJI

a) (?) 0) (1)

B) (?) r) (?7)

2. Jlano muddepenimanbHoe ypaBHeHHE . Torma ero pereHueM sBiseTcs pyHKIus
a) (7) ) B 10O

3. Mano nuddepennuanpHoe ypaBHeHHe . Torma ero pemeHnem sBisieTcs: QyHKIUS

@ o0 »O DO
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4. YacTtHoe pemieHue qudepeHInaIbHOro YpaBHEHUSI TpPU  HUMEET BUJ
@ 09O BB 0O
5. Ecnm y(x) — pellieHne ypaBHEHUs , YIOBIETBOpsitoliee ycioButo y(2)=3, torna y(1) paBHo....
()2
6. 13 nanHbIX qudQepeHraibHbpIX ypaBHEHUN YpaBHEHUAMU bepHyIu sBISIOTCS
() o0 B»OB O
7. VI3 nanHbIX qudQepeHranbHbpIX ypaBHEHUNH OAHOPOIHBIMU U (epeHInaIbHBIM YPaBHEHUIMU
MIEPBOTO MOPSAKA SBISIOTCS

a)(?) 0) (1)

B) () 1) ()

8. M3 nanubIx auddepeHnnanbHbIX ypaBHEHUH IMHEHHBIMHA yPAaBHEHUSMHU TIEPBOTO TOPSI/IKA SBISIOTCS
) o0 B»O O

9. YpaBHenue yN'+xy=x"2 sBisgercs...

a) (?) omHopoaHBIM MU PepeHIINATbHBIM ypaBHEHUEM

0) (?) ypaBHEHUEM C pa3IeNSIOIMIUMUCS TIEPEMEHHBIMU

B) (?) ypaBHenuem bepnymu

r) (!) TMHEHHBIM HEOTHOPOIHBIM AU (epeHInaNbHBIM ypaBHEHHEM | Topsiika

10. YpaBHeHue sBisieTcst

a) (!) nudpdepeHnmanIbHBIM ypaBHEHUEM TIEPBOTO MOPSIKA PA3ACISIOIIMMUCS IEPEMEHHBIMU

0) (?) MuHEMHBIM OHOPOAHBIM MU PEpeHITHATHHBIM YPAaBHEHUEM BTOPOTO TOPSIKA C MIOCTOSTHHBIMHU
k03 pUIMeHTaMHU

B) (?) nuddepennuanpabiM ypaBHeHUeM bepHyn

r) (?) TMHEHHBIM HEOJHOPOIHBIM AU depeHIInanbHBIM ypaBHEHHEM BTOPOTO MOPSAKA C TIOCTOSHHBIMHU
K03 puIeHTaMu

Ecnu y(Xx) — pemienue ypaBHeHHs , yOBJIeTBOpstolIee yciuosuio y( )=-1, rorna y( ) paBHo?
a)(H1 6)(M2 B@-1 n@-2
Ecnn y(x) — pemienue ypaBHeHus , ynoBieTBopstolee yciaosuto y(0)= 1, rorna y(1) paBao?
a)()3 6)(H0 B r)(?)-1
Tecr 2
Tema 2. JIuddepennmanpabie ypaBHEHUS BBICIIETO TTOPSIKA
1. Cpenu nepeuricieHHbIX AU depeHInanbHbIX YPaBHEHUH YPaBHEHUSIMH BTOPOTO MOPSIKA SIBISIOTCS:
a) (1) 6) (7)
B) (1) r) (?)
2. Topsinox auddepeHnnanrbHOTO YPaBHEHHST PaBeH
a5 oMm1 B2 M3

3. O6mee pemenue qudGepeHInaIbHOTO YPaBHEHUSI HMEET BUJT

a) (?) 6) (?)

B) (7): ) (1)

4. O6mee pemenue nuddepeHuanbHOr0 YpaBHEHUSI HUMEET BUJI
a) (1) 0) (7)

B) (?) r)(?)

5.06mee pemienue aud@epeHuanbHOro ypaBHEHUSI HUMEET BU
a) (7) 0) (7)

B) (7) r) (1)

6. O6mee pemenue nupdepeHINaILHOTO YPABHEHUST UMEET BH/
a) (7) 0) (7)

B) (?) r) (Y

7. lMopsiaok nuddepeHImaIbHOTO YpaBHEHUS PaBeH

M1 M2 B®3 n®4



8. ITopsnok nuddepeHInanTbHOro ypaBHEHUST PaBeH

ay(M4 60M3 BM2 nl

9. Vkaxure QyHIaAMEHTAIbHYIO CUCTEMY PEIICHUI YpaBHEHUS .

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

10. Ykaxwure GpyHAaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) (1) 6) (?) B) (M) @

11. Ykaxute QyHIaMEHTAIbHYIO CUCTEMY PEIICHU YpaBHEHUS .

() 6@ B) (7) r) (7)

12. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) (1) 6) (7)

B) (?7) r) (?) npyras napa ¢yHKIUH, OTIIMYHAS OT BBIIICYKa3aHHBIX
13. Ykaxure GpyHAaMEHTATBHYIO CUCTEMY PEIICHUN YPaBHEHUS .

a) () 6) (?)

B) (7) r) (?) npyras mapa GyHKIHHA, OTIUYHAS OT BBIIIICYKa3aHHBIX.
14. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) (1) 6) ()

B) (?7) r) (?) npyras napa ¢yHKUUH, OTIIMYHAS OT BBIIICYKa3aHHBIX

15. Ykaxure GpyHAaMEHTATBHYIO CUCTEMY PEIICHUN YPaBHEHUS .

a) (1) 0) (?)

B) (7) r) (?) apyras mapa QyHKIHA, OTIUYHAS OT BBIIIICYKa3aHHbIX

16. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) () 0) (?)

B) (?7) r) (?) npyras napa GyHKUUH, OTIIMYHAS OT BbIIICYKA3aHHBIX
17. Vkaxute GyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YPAaBHCHHS .

a) (1) 0) (?)

B) (7) r) (?) npyras mapa GyHKIHA, OTIUYHAS OT BBIIIIEYKa3aHHBIX
18. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) () 6) (?)

B) (?7) r) (?) npyras napa GyHKUUH, OTIIMYHAS OT BbIIICYKA3aHHBIX
Tecr 3.

Tema 3. Cucremsl nudhepeHnaIbHBIX YpaBHEHUH

1. PemmennemM cUCTEMBI , SIBIISICTCS:

a)() 6 B O

2. PerrtenneM cUCTEMBI , SIBISICTCS:

a)(h) 6 B n(®

3. PemmeHneM CUCTEMBI , SIBIISICTCS:

a)() 6)(») B)(?) ()

4. PerteHHEeM CHUCTEMBI , SIBIISICTCS:

a)() 6)(?) B)(?) n)(?)

5. PemmieHneM CUCTEMBI , SIBIISICTCS:

a)(H) 0 B @)

6. Pemmennem cucTEMBI , SIBIISICTCS:

a)(H) 0 B @)

7. PemieHneM CHUCTEMBI , SIBIISICTCS:

a)(H) 0 B @)

8. PemeHneM cCHUCTEMEI , SIBIISICTCS:

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

9. PemmeHneM CUCTEMBI , SIBIISICTCS:

a) (1) 6)(?) B () n(®?)
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10. PemrenueM CUCTEMEBI , SIBISICTCS:
a) (1) 6)(?) B (?) 1) (V)
11. M3 cnepytomux cucteMm qudQepeHnaIbHbIX ypaBHECHHUMN:
a) 06 B 1) 1)
JMHEWHBIMU SIBJISIOTCS:
1) (?) Bce mATS.
2) (?) TonpkoO a, T.
3) (?) Tonbko a, O.
4) (!) Tonpko a, 0, B.
5) (?) Tonmpko a, O, T.
12. Cuctema ypaBHEHM HMMEET €AMHCTBEHHOE PELIEHHE, YAOBIETBOPSIOLIEE YCIOBUIO , €CIIN:

a) , , HETIPEPHIBHBI BMECTE C YACTHBIMH ITPOU3BOJHBIMU IO B HEKOTOPOW OTKPBITOM obnactu D,
colieprKalled TOUKy
0) , , HEmpephIBHBI BMECTE C YACTHBIMU MPOU3BOIHBIMH 110 IO BTOPOTO MOPSIKA BKIIOYUTEIHHO B

HEKOTOPOU OKPECTHOCTH TOUKH .
B)  HeNpepsIBHBI BO BCEM (n+1) — MEpHBIM MTPOCTPAHCTRE.
BepHsl ipennoxkeHus:
(?) Bce Tpu.
(?)TomBKO a.
(?)TonbKo 0.
())Tomnbko a, 6.
(?) Bce Tpu HEBEPHHI.
[TIycth ecTh O0IIee penieHue CHCTEMbI (1)
Torna:
a) U ecTb uHTerpan cucremsl (1).
0) JIroOoii uaTerpan cucteMsl (1) MOKHO MPECTaBUTh B BUAE TPU HEKOTOPOU (DYHKIIHH .
B) €CTh MHTErpaj cuctemsl (1).
I) €CTh MHTEerpai cuctemsl (1).
BepHsl ipennoxkenus:
(!) Bce ueThIpe.
(?) Tonpko a, O, B.
(?) Tombko a, B, T.
(?)TonpKO a, B.
(?) TonmpkoO a.
(?) He BEepHBI BCE YETHIPE MPETIOKEHHS.
JlaHna cucrtemMa ypaBHEHUH
(1) Y HayaJibHbIE ycloBus (2)

a) Jlnst cymecTBOBaHUS M €IMHCTBEHHOCTH petieHus 3aaa4u (1)-(2) Heo0XoauMo U 10CTaTOuHO, YTOOBI B
HEKOTOPOM OTKpBITOM obOnacTu D, comeprxkarieit TOUKy , GyHKIUA H , , OBUTH HETIPEPHIBHBI.

0) Ecnm B HEKOTOpPOI OKPECTHOCTH TOYKKM (YHKIIMA € , , HEMPEPBIBHBI, TO pereHus 3anaqn (1)-(2)
CYIIECTBYET M €IMHCTBEHHO.

B) U3 cymecTBoBaHus U €IMHCTBEHHOCTH penteHus 3a1aun (1)-(2) caemxyet HenmpepbIBHOCTh PyHKIMK U
B HEKOTOPOW OKPECTHOCTH TOUKH .

Bepnbl npennioxxeHus:
(?)Bce Tpu.

(?) Tompko a, O.
(?)TonpKoO a, B.
(?)TonbKo a.
(V)Tonpko O.
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(?)TOINBKO B.

€CTh TPEXKPATHOE COOCTBEHHOE 3HaYEHHE MATPUIbl KOYPPHUIIMEHTOB JIMHEHHOM OTHOPOIHOM CUCTEMBI C
MOCTOSTHHBIMU Ko3(ppurenTamMu. COOTBETCTBYIOIINE EMY PEILIEHUSI CUCTEMBI, CIIEAYyEeT UCKATh B BUJIE:

1) (). 2)(1).
3O - HO) O

( - HeonpeneneHHbIE KOADOUITHUESHTHI, .)
4.3 IIpomexxyTouHast aTTeCTaIMsA 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (ITK-8)
Bomnpocsl 3x3ameHa
[Tpumepsr BorpocoB no aucturuinHe « Juddepermnuanpasie ypaBHEHUD» 11 dK3aMeHa B 3 ceMecTpe.

1. OcHoBHbIe TIOHATHS U orpeneneHus (quddepennunansaoe ypasuenue, pemeane O/1Y, HopmanbHas
cucrema OL1Y u e€ pemenne). [Ipumeps! 3aga4, npuBogamux k O/Y. 'eomerpruyeckas nHTEpIIpeTaLUs
pewmenus O/1Y. @a3oBoe npocTpaHCTBO, MHTETPAJIbHAS KPUBAs, 110JI€ HAIIPABIEHUI.

2. 3anmaya Komm: onpenenenue. Teopema Ko cyniecTBoBaHUS M €IMHCTBEHHOCTH PEIICHUS 3a]1a4K
Ko qyist OJ1Y nepBoro nopsika, 10Ka3aTeiabCTBO.

3. OneHka pa3HOCTH PEIICHUH ABYX ypaBHeHUH. HenpepbiBHAs 3aBUCUMOCTD PEIIEHUS OT Ha4aIbHbIX
YCIIOBUM, MPABOM YaCTH U TTapaMeTpa.

4. OnpeneneHue o0IIETO peleHus, 001ero narerpana, oomero uaterpaina OJY nepBoro nopsaka B
obmnactu J1. [Tpumep.

5. M3okinnbl, MeTO M30KIHMH pemeHust O/1Y.

6. luddepenmanbrbie ypaBHEHUS C pa3AesIIOIIUMUCS epeMeHHbIMU. OHOPOIHBIE 1 KBA3HOAHOPOIHBIE
ypaBHeHwust. [Ipumep oqHOpOAHOTO ypaBHEeHUs. YpaBHEHHUs B ONHBIX Auddepennunanax. MaTerpupyromumi
MHOXHTEIB. [Ipumepsl.

7. Jlunerinbie nuddepeHImaibHbie ypaBHEHUS MepBoro nopsaka. Meron bepuymm. Merton Jlarpanxa.
[Tpumepsl. YpaBHenus bepuynnu u Pukkaru.

8. OcoObie Toukn, ocoodbie pemenust O/1Y nepsoro nmopsiaka. [Tpumepsr.

9. YpaBHEHUs, HE pa3peLIEHHbIE OTHOCUTEILHO TPONU3BOAHON. YpaBHeHus Jlarpanxka u Knepo. Teopema
Komm: popmynuposka.

10. 3amaua u Teopema Komwm i HopmanbsHo# cuctemsl OJY. HactHoe u oOmiee pemienue cucremsl O/1Y.

11. Ouenka pa3HOCTH ABYX pelieHnit HopMasibHOU cuctembl OJ1Y. HenpepbiBHast 3aBUCUMOCTD PELICHUS
OT HayaJIbHBIX JAHHBIX U MapamMeTpa.

12. OJ1Y n-ro nopsiaka. 3amada Komu, reopema Komm. O611ee u yacTHOE pelieHrne ypaBHEHUSI.
13. Cnyyaun noHm>XeHus NOpsAKa AJis ypaBHEHUs n-ro nopsaka. [Ipumepsr.

14. Jluneitawie /1Y (Ha npumepe nuddepeHnnaIbHOTO ypaBHEHUST 2-TO MOPsiIKa). XapaKTepHbIE CBOMCTRA
JMHEWHOTO YPaBHEHUSI C MMOCTOSIHHBIMH KOA()(OUITMEHTaMU TSl OMHOPOAHOTO U HEOTHOPOIHOTO ypaBHEHHI
(BHLI pelIeHus B 3aBUCHMOCTH OT BUIa KOPHEH XapaKTePUCTUIECKOTO YPaBHEHHUS).

15. O6mue cBOMCTBA IMHEHHOTO YPaBHEHUS N-TO MOPSIKA.

16. Jluneitasie nuddepeHnranpbabie ypaBHEHUS BBICIITNX MTOPSAKOB, OTHOPOIHBIC U HEOTHOPOIHBIE.
Ceenenune K JIMHEHHOU cucteMe. OnpeenieHne TUHEHHO 3aBUCUMON cucTeMbl (GyHKIMA. BpoHckraH u
(dbyHIaMeHTallbHas CUCTEMA PEIICHUH.

17. Teopema o CTpyKType 00IIero penieHus JInHeiHoro onqHopoaHoro OJ1Y n-ro mopsiaxa.

18. Teopema o cTpykType o0111ero pemenus JuHeiHoro Heognopoaroro OJIY n-ro nopsiaka.

19. JIluneiinsie nuddepeHnnanbaple ypaBHEHHS € TOCTOSHHBIME Ko uumentamu. Cirydail pa3auuHbIX
kopHeu. [Ipumep.

20. ®opmyna casura. Ciyyail KpaTHBIX KOPHEH XapaKTepUCTUYECKOTO YPAaBHEHUS.

21. CtpyKkTypa 4aCTHOTO peIIeHUsI ypaBHEHUS C TTOCTOSHHBIMU KO3 (GUIIMEHTaAMH U CTICIIHATBLHOU MPaBOr
yacTbio. [Ipumepsl.

22. Metop Jlarpanxka pemenust HeonHopoanoro O/1Y.
23. O06mmue CBOMCTBA JIMHEHHOTO YPaBHEHUS N-To Mopsiaka (HOpMaibHO# cuctembl TuHeHHBIX OY).
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24. OmnpeneneHue JMHEHHO HE3aBUCUMOCTH CUCTEMBI BeKTOp-hyHKIui. Onpenenurens Bporckoro.
25. @yHnaMeHTalnbHask CUCTEMA PELICHU HOpMaIbHOU cucTteMbl TMHENHBIX O/1Y. ®@opmyia
Ocrtporpaackoro-JInyBuis.
26. Teopema 0 CTPYKType OOIIEro pelIeH s OAHOPOIHON CUCTEMBI C IEPEMEHHBIMU KO3 DUITUSHTAMH.
Teopema o cTpykType peleH!s] HEOAHOPOAHON CUCTEMBI C TEPEMEHHBIMU KOd(hUIIMEeHTaMU.

27. Cucrtema nuHeHBIX nuddepeHnanbHbIX YpaBHEHUN ¢ TOCTOSIHHBIMU KO3 QULIMEeHTaMu.
XapakTepucTUiecKoe ypaBHeHue cucteMbl. Haxoxxaenue pyHaaMeHTanIbHOM CHUCTEMBI PEIIEHUH B Cilydae
Pa3IMYHBIX KOPHEHN XapaKTepuCTHUeCcKoro ypaBHeHus. OOImuii cirydail mpocThIX KOpHEH.
@yH1aMEeHTaJIbHASl CUCTEMA PELICHNH B CIIy4ae KPAaTHBIX KOPHEM.

28. Metop Jlarpanka pemienuss HeomHOpoaHoU cucteMbl OJ1Y.

Tunosble 3aganusa 1 3adera (ITK-8)

TurnoBele 3ananus AJis HK3aMEHa

Pemmmts ypaBHenue: xydx+(x+1)dy=0.

Pemute ypaBaenue: (x"2-y”2 )dy+2xydx=0.

Pemmth ypaBHeHHE METOIOM BapHallMH MOCTOSHHBIX: Y'+y=I/sinx.
Pemute ypaBHenue: y"+y'=4sinx.

Pemute ypaBHeHue: xy™'-2y=2x"4.

Pemuts ypasrenue: [(y)] Ny =2 [(y")] ~2.

Pemnts ypaBHeHue: y*'=y”4 cosx+ytgx.

Pemuts ypaBaenue: y*V-2y*[V-16y™'+32y=0.

Pemmte ypaBHenue: (y-4xy”3 )dx=(2x"2 y"2+x)dy.

Pemuts ypaBHenue: y"-3y'+2y=2"x.

Pemnth ypaBuenue: xyy™'-x [yN)] "2=yy"

Pemuts ypaBaenue: 3yN'+y” 2+2/x2 =0.

Pemnth ypaBHenue: X2 yy"-5xyy'-x"2 [y'] "2=6y"2.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouenxka T s— JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKa3aTeIn
TOCTHIKCHHUSI PE3yJIbTaTa)
«3a4TEHOY I1K-8
(50 - 100 6ammoB)
«HE 3aYTCHO» I1K-8
(0 - 49 Gannos)

5. MeTonnueckue ykazaHus AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

MeTtonnueckue ykazaHusi IO OpraHU3alui CaMOCTOSITEILHOM paboThl 00yYarOIINXCS:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 0O0ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecriedeHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHMe AMCHUIUIMHBD) YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

Pexomennanun oOydaromumcs o pabore ¢ TeOPETHYECKUMHU MaTeprallaMy 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
Pexomenaaruu o pabore ¢ HayqHOU U y4eOHOH JTUTEpaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HMCTOYHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXKeT ObITh BBHIMOJHEH B PaMKaX pPacHeyaTKd BBLIAYH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnekTbl HaydHOW JNHUTEpaTyphl MPU CAMOCTOATENLHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKaTh
OTBETHl HA KAXKIbIM TOCTABICHHBIH B TEME BOIPOC, MMETh CCBUIKY HAa HMCTOYHUK HHPOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHWs M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

PexoMeHanuy 1o noAroTOBKE K OTAEIbHBIM 33JaHUSAM TEKYILLETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W 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 KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. @ununmnoB A.®. CoopHuk 3amay no aupepeHualbHbIM ypaBHeHUAM : y4yeO. mocoOue. - 3-e u3n.,
ctep.. - Mocksa: Hayxka, 1970. - 96 c.

2. Pomanko B.K. Kypc muddepenunanbupix ypaBHEHHN U BapHALlMOHHOTO MCYMCIICHUS : Y4el. mocobue
U1 BY30B. - 2-¢ u3fl.. - M., CIIG.: Jlaboparopus bazossix 3nanuii, HeBckuit J{nanekt, 2001. - 344 c.

3. Honrpsrun, JI. C. O6pikHOBeHHBIE nuddepeHuanbable ypaBHeHus. - 2023-02-12; OObIKHOBEHHBIE
middepeHnmanpaple  ypaBHeHus. - VbkeBck: PerymsgpHas u  xaoTuueckas IuHaMuka, WHCTHTYT
KOMITBIOTEpHBIX HcchenoBanuit, 2019. - 396 c. - Tekcr : anmekrponnsiii // IPR BOOKS [caiiT]. - URL:
http://www.iprbookshop.ru/92055 . html

4. TlerpoBckuit U. I'. Jlekuun 06 ypaBHEHHSAX C YaCTHBIMH HPOM3BOAHBIMH. - W31. 3-e, morm.. - MockBa:
TocynapcTBeHHOE M3aTeNbCTBO (U3MKO-MaTeMaTruueckoi nuteparypel, 1961. - 400 c. - Texkcr
sanektpoHusii  /  OBC  «YHuBepcuterckas ~— Oubnuoreka  owiaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=468247

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Pomanko B. K. Kypc pasHOCTHBIX ypaBHEHHH : yueOHOE mocodue. - Mocksa: ®uzmariut, 2012. - 200 c. -
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1. BynrakoB A.W., Mamotuna E.B., [lanacenko E.A., [InyxaukoBa E.A., ®ununmosa O.B. OGbIKHOBEHHBIE
muddepeHnranbaple ypaBHEHUS. 3alaud U MPUMEPHI C MOAPOOHBIMH pEIIeHUsIMUA : y4ebd. mocobwue. -
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3. XKykosckasa T.B., MonokanoBa E.A., IlnyxuukoBa E.A., YpycoB A.W., ®ununnoBa O.B. Bricmas
MaTemaTHka : yue0. mocodue : B 3 4.. - Tam60B: [U3nat. nom TT'Y um. I''.P. JlepxaBuna], 2014

6.4 1Hble UICTOUYHUKH:
1. CaiiT TamOOBCKOro TOCYIapCTBEHHOTO yHHBepcuTeTa http://tsutmb.ru - http://tsutmb.ru

2. Eaunoe okHO nocTyna K oOpa3oBaTeibHBIM HHTEpHET-pecypcam dDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npogdeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyIuTOpruun JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMAaTHYECKUE WILTIOCTPAUd (ITPOSKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTIedYeHHUE:

Kaspersky Endpoint Security mist 6usneca - Cranpmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonansusiii moc 2007
7-Zip 9.20

Omneparmonnas cuctema Microsoft Windows 10
Adobe Reader XI - Russian
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3. Web of Science: monmuremarndeckas pedeparnuBHO-OMOIMorpaduueckass U HayKOMETpH-decKas 0asa
nauubixX . — URL: https://apps.webofknowledge.com

4. Hayunas snexkrponHas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. ONEeKTPOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



