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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITK-1 CriocobeH mpoeKTHpoBaTh MPEAMETHYIO Cpeay OOpa30oBaTeNIbHBIX MPOTpaMM M MX DJIEMEHTOB M Ha
OCHOBE 3TOT0 OCYIIECTBIIATH MEJArOTUYECKYIO MOAIEPKKY U CONMPOBOXKIEHHE OOy4aroIIuXcsl B Mpolecce
JOCTHKEHHS] METAIIPEIMETHBIX, PEJAMETHBIX U JINYHOCTHBIX PE3Yy/IbTAaTOB

1.2 Tunel 3amady mpoQeCcCUOHATBHONW ACSITENLHOCTH, K KOTOPBIM TOTOBSATCS OOyYaroIIHecs B paMKax
OCBOCHUS JUCITUTIINHEI:

- Hay4YHO-MCCJIEA0BaTEeIbCKHI

- TEXHOJIOTUYECKUN

1.3 JlucuurinHa OpHEHTUPOBAaHA Ha MOJATOTOBKY OOydYarommxcs K MpodeccHoHaTbHON IeSTEILHOCTH B
chepax: 01 OOpasoBanme u Hayka (B cdepe o0miero, mpodeCCHOHATBLHOTO W JIOTIOTHHTEIHLHOTO
npodeccuoHaNbHOTO 00pazoBaHus; B cdepe HaydHbIX ucciemoBanuii), 06 CBs3b, WHGOPMAIIMOHHBIE U
KOMMYHHUKAITMOHHBIE TEXHOJIOTHHU (B chepe pa3paboTKu, MPOSKTUPOBAHUS, UCCIEAOBAHUS U IKCILTyaTalluu
PaMOAIIEKTPOHHBIX CPENICTB U PATUOIICKTPOHHBIX CHCTEM PA3IMYHOTO Ha3HaueHUs; B chepe 0OOPOHBI U

0€30MMacHOCTH TOCyJapCTBa U MPABOOXPAHUTEIBHOMN JIEITEILHOCTH)

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

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHanbHbIC (opMHUpPOBaHHS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
-A/01.6 [IK-1 Cnocoben [IpumeHsieT OCHOBHBIE TIOHATHUS, ONPEIENEHUS H
O6bmenexarornueckas MPOEKTHPOBATh CBOHCTBa JuQdepeHInanbHBIX YpaBHEHHUH,
¢ynkuusa. Obyuenue MPEeAMETHYIO Cpeny (OPMYIHPOBKH U AOKA3aTEIbCTBA YTBEPKACHUH, METOIBI
00pa3zoBaTeNbHBIX WX JI0Ka3aTeJbCTBA, BO3MOXKHBIE C(Epbl HX CBI3M U

MPOrpaMM U BX 3JIEMCHTOB
1 Ha OCHOBE 3TOTO
OCYILIECTBIISTH
MEeIaroTUIeCcKyro
MOJIICPKKY U
COIIPOBOXKIICHHE
o0y4aromxcs B mpouecce
JOCTHKEHHS
METaNnpeMETHBIX,
MPEIMETHBIX U JIMYHOCTHBIX
pe3yJIbTaToB

MNPpUIOKCHUA B JAPYIUXx 001aCTIX MaTeMaTHYECKOTrO
3HaHUA u JUCHUIIITMHAX CCTCCTBCHHOHAYYHOTO
COACpIKaHus B cBoOCH HpO(l)CCCHOHaHBHOI;'I JACATCIIBHOCTH

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

ITIK-1 CriocobGeH mpoeKTHpOBaTh MPEIMETHYIO cpely 00pa3oBaTeNbHBIX MPOrpaMM U MX
SIEMEHTOB W Ha OCHOBE JTOT0 OCYHIECTBIATH MENArOTHYECKYl0 TOAJIEPKKY U

COIPOBOJK/ICHHE

00yJarommxcs

B Iporecce

MNPECAMCTHBIX U JIMYHOCTHBIX PC3YJIbTATOB

JOCTHUKCHUA MCTAIPCAMCTHBIX,

No HanmenoBanme
/1 JIACLIVIUINH,
OTIPEIEISIOIINX
MEKTUCIUTUTHHAPHEIE
CBS3U

®dopma oOydeHus

3aouHas
(cemecTp)
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1 [AmanTanmonHas +
JHCIUTLINHA JJIs
WHBAJIMIOB U JIUII C
OB3 "OcHOBEI
MHUKPO3JIEKTPOHUKH"

2|Anrebpa 1 TeopHs + |+ |+ [+
yrcen

3 |l'eomeTpus + |+ [+ |+ |+ |+ [+ |+

4|Metonuka + |+ |+ |+ ]|+ ]+
NpenoaaBaHus
npOoUIBHBIX
JUCLUTUINH

5 (MeTonsl +
MaTeMaTH4YeCKOMH
¢buznkn

6|O0mas n S I o O S S B B
JKCTIIEPUMEHTAIbHAS
¢uznka

7{OcHOBEI +
MUKPO3ICKTPOHUKHU

8 |OcHOBEI +
HAHOJJICKTPOHHUKH

9 (Ilenarorunyeckas + 1+ 1+ |+
IPAaKTHKA

10 | TenzopHsIit ananmm3 +

2. MecTo nucuuiuiaiabl B cTpykrype OII 0akanaBpuara:

HucummuinHa  «/{uddepennuansaple  ypaBHEHHUs» OTHOCUTCS K YacTH, (OPMHUPYEeMOH yYaCTHHKAMU
oOpa3oBaTelbHbIX OTHOIIEHUH, yueOHoro turana OIl mo Hampasienuto noarotoBku 44.03.05 -
[Tegarorudeckoe oOpazoBanue (¢ AByMs MPO(HUISIMU TTOATOTOBKH).

HucrunmHa «/{uddepennmanpasie ypaBHeHU» n3ydaercs B 10 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIUHEL: 2 3.€.
3aouHas: 2 3.€.

Bun yueOHo# paboThI 3aounas
(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
Konrakthas pabota 8
Jlexuuu (Jlexuum) 4
[Mpaktuaeckue (IIpaxT. pad.) 4
CamocrositensHas padota (CP) 60
3auer 4
3.2.Conepxanue Kypca:
Ne Hazsanne Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
313 1|3

10 cemectp




1 JuddeperunanbHbI KontponpHas
€ ypaBHEHUS 2 12 (20 pabora;
MIEPBOTO MOPSAKA TectupoBanue

2 HuddepennnanbHpl KonTponsHas
€ YpPaBHECHHS 1 1 |20 pabora;
BBICLIIETO MOPsIZIKA TectupoBaHnue

3 JInHelHbIe CUCTEMBI KontponpHas
muddepenumanbabl |1 1 |20 pabora;

X YpaBHEHUU TectupoBanue

Tema 1. [Inpdepennuaibubie ypaBHeHus: nepsoro nopsinka (IIK-1)
Jlexknus.
Jlexus 1. O6b1kHOBEeHHBIE AU depeHnnanbabie ypaBHeHHs. 3aqada Koy,

Jlekmst 2. Knaccel auddepeHManbHbIX  YpaBHEHHMM W WX XapaKTEPUCTUKU. YPaBHEHUS C
pa3aesitoIUMUCs NTepeMeHHbIMU. [1epBbIil HHTErpal.

Jlekuusa 3. OnHopoHbIEe ypaBHEHUS. PeyKiius oqHOPOAHOTO YpaBHEHHUS K YPABHEHUIO C PA3ACISIONIMMUCS
MIEPEMEHHBIMH.

Jlexums 4. Jluneitasie nuddepernuanpabie ypaBHeHUsA. MeTo | Bapraru.

Jlexums 5. YpaBuenus bepnymim. Penykuus ypaBHenus bepHymim k nuHeiHoMmy nuddepeHuaibHoMy
YPaBHEHUIO.

Jlexuus 6. YpaBuenue Pukkaru.
Jlexums 7. YpaBHeHus B monHbIX Auddepennuanax. MHTerpupyomumui MHOXKHTEIb.

Jlekius 8. 3amMeHa TMEpeMEHHOW. YpaBHEHHs, HE pa3pelieHHbIE OTHOCHTEIBHO MpOoU3BOAHOW. Ocobbie
pewenus. YpasHenus Jlarpanxa u Knepo.

IIpakTH4Yeckoe 3aHATHE.
[IpakTrueckue 3aHATHSL.
3anstue Nel. YpaBHeHus ¢ paspenstonumucs nepemeHHsiMu [2] Ne51-65.

3ansatue Ne2,3. OnHopoaHble ypaBHEHUA. PeqyKius OTHOPOAHOTO YPAaBHEHUS K YPABHEHHUIO C
pazaensitomuMucs rnepeMeHHbIMu. [2] Ne101-129.

3anstue Ne 4-.6 Jlunelinsie nuddepeHnmanpubie ypaBHeHus. Meton Bapuauuu. YpaBHeHus: bepHymmu.
Penykuus ypaBuenus bepuyiiu k auHeiiHoMy auddepeHnraabHoMy ypaBHeHHIO. YpaBHeHHe Pukkatu. [2]
Nel36-172.

3ansarue Ne7,8 YpaBHeHUs B MOMHBIX Tuddepennuanax. HTerpupyomuii MHOKUTEIb. 3aMeHa IIEPEMEHHOY
Nel186-220.

3ansatue Ne9. KonrponbHas paboraNel.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3amaHus Ui CaMOCTOSATENIbHOU PaOOTHI:
N3yunth TeOpeTHUECKUI MaTepurall.
Hayuutbcs pemars ypaBHEHUS C pa3AeIsOIMMUCS IEPEMEHHBIMU
Hayuuntbcs pemars OTHOPOJAHBIE YPaBHEHHUS IIEPBOT0O MOPSJIKA.
Hayuutbcs pemars JinHENHHbIE ypaBHEHUS IEPBOTO NOPSAKA.
Hayuuthca pemats ypaBuenus: bepnysim.
IIpu3nak paspemmmocTty ypaBHeHus Pukkaru. Hayuutscs pemars ypaBHeHus Pukkaru.

Hayuurtbcst pacrnosHaBath M periath ypaBHEHUs B MOJIHBIX Tuddepenimanax. Hayunutbes HaxXoauThb
MHTETPUPYIOUINI MHOKUTENb.

Hayuurtbcs pemiars ypaBHEHUS EPBOTO MOPSIIKA, HE pa3pelIeHHbIE OTHOCUTEIBHO MTPOU3BOAHOM.

Tema 2. IndpPpepennuanbupie ypaBHeHus Bbicuiero nopsaka (IIK-1)
Jlekumus.
Jlexumst 9. JIuHeitHbIE OMHOPOIHBIC YPABHEHUS C TTIEPEMEHHBIMU KO3 PUIIMEHTaMH.



Jlexuus 10.Ctpykrypa MHOXeCTBa pemieHnil. DyHaaMeHTanbHas CUCTEMA PELLICHUH.

Jlekuusa 11. JInHeitHas 3aBUCMMOCTb PEUICHU OT HaYaJIbHBIX 3HaueHu. Onpenenurens BpoHckoro.
Jlexims 12. JluHeiliHble HEOAHOPOTHBIC YPAaBHEHHUS C MEpeMeHHbIMH koddduuumenramu. Jluneiinsie
HEOJHOPOIHBIC YPABHEHUS N-TO MOPSAKA C TIEPEMEHHBIMU Koddurentamu. [IpuHIun cynepno3um.
Jlexuus 13. Meton Bapuanuu NpoU3BOJIBHBIX TOCTOSIHHBIX.

Jlexuwmst 14. JIuneiiHble OTHOPOAHBIC YPABHEHUS N-TO MOPSAKA C TIOCTOSHHBIMHU KO3 PHUITHUESHTAMH.

Jlextms 15. JluHeliHble HEOAHOPOIHBIC YPAaBHEHHS N-TO TMOPSAIKA C TOCTOSHHBIMH KO3 (PHUIMEHTAMH.
CrpykTypa 4acCTHOTO pPEIICHHUS.

Jlekims 16. Meronsl pemieHUss JIHHEHHBIX  Au(QepeHnnanbHbIX YpaBHEHUH C  MOCTOSHHBIMH
K03 UIEHTaMHU.

IIpakTH4eckoe 3aHATHE.
[IpakTrueckue 3aHATHS
3anstue Nel0,11. YpaBHeHus, gomyckaronye noHmwkeHue nopsaxa.[2] Ne421-500

3anstue Nel2,13. Metoas! petieHus TUHEHHBIX AuddepeHnanbHbIX YpaBHEHUN ¢ TOCTOSIHHBIMU
ko3 duumentamu.[2] Ne511-618.

3anstue Nel5 Jlunelinple ypaBHEHUS ¢ mepeMeHHbIMU Ko uumentamu. dyHaaMeHTanpHas cucrema
peuieHuil. JInHelHast 3aBUCH"MOCTb PEIICHHI OT HadajabHbIX 3HaYeHu. Onpenenurens BpoHckoro.
JIuHeliHble HEOTHOPOIHbIE YPABHEHUS C IEPEMEHHBIMH KodpduimenTamu. JInHeHbIe HEOTHOPOIHbIE
ypaBHEHHUS N-TO MOPsAIKa C mepeMeHHbIMU K03 uumentamu. [Ipunnun cynepno3unuu. Meron Bapuauuu
IIPOU3BOJIBHBIX TTOCTOSIHHBIX.

[2] Ne641-750.
3ansatue Nel6. Konrponbhas paborta Ne2.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
3amanus i1 CaMOCTOSTEIBHON paboOTHI.
N3yuuts TeopeTnueckuit Mmarepuai. HayduThcs IpUMEHSATh TEOPETUUECKUE CBEACHUS TP PEIICHUH 3a]1a4.

Hayuurtbcest onpenensaTb OCHOBHbBIE THITBI YPaBHEHHH, JOMYCKAIOLIUX MOHIKEHUE TMOPsIIKA.

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

W3yuuth nuHEHHBIE OAHOPOIHBIE MU dhepeHIInaIbHbIe YPaBHEHUS BBICIINX TOPSIKOB.

Hayuurtbcs pemiats inHelHHbIE HEOJHOPOHBIE AU(depeHInaIbHble YpaBHEHUS C MPABOil YaCThIO
CHEIHaIbHOTO BH/IA.

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

Tema 3. JIunelinbie cuctembl 1updepennuaababix ypapHenui (ITIK-1)
Jlexknus.
Jlexus 17. Cucremsl quddepeHnnanbHbIX ypaBHEHUH, METOABI pEIICHU.
Jlexmmst 18. MeTonpl pemeHns TMHEWHBIX CHCTEM YPaBHEHUM C TTOCTOSTHHBIME KOd(hQHIeHTaMu.
IIpakTH4eckoe 3aHATHE.
[IpakTrueckue 3aHATHS

3ansatue Nel7. Cucremsl nudhepeHnanbHbIX YPaBHEHUH, METOIBI PEIICHUNA. MeTO/IbI pereHHs
JMHEWHBIX CUCTEM YpaBHEHHI ¢ MOCTOSHHBIMU K03 dunmentamu. [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. Hayuutbcsi pUMEHSTh TEOPETUYECKUE CBEACHUS IIPU PELICHUU 3a]1a4;

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA



4.1. Pactipenenenue 0amios:
BannbHO-peHTHHIOBBIE MEPOTIPHSITHS HE TPEIYCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHast padora
Tema 1. JIuddepennmanbabie ypaBHSHUS IEPBOTO TOPSIIKA
KonTponbhas pabora Nel
Tema 1. JIuddepenmanbabie ypaBHEHUS IEPBOTO TMOPSIKA

C noMmouibo U30KJIMH N300pa3UTh CXEMaTUUECKH PEIICHUE YPAaBHEHUS

Pemutn YpaBHCHU, IIPpU HeO6XOIII/IMOCTI/I CBCAA UX K YPABHCHUAM C pa3ACIgOIUMUCH IICPEMCHHBIMU

Pemmts onHOpOIHBIE ypaBHEHUS

Pemuth ypaBHEeHHS, TPH HEOOXOTUMOCTH CBE/IS MX K JTMHEHHBIM

Pemnts ypaBHeHue bepuyinu
Pemute ypaBHeHHME B IOMHBIX quddepeHnnanax
Haiitu nHTErpHpyIONMii MHOKUTEIH U 00IIee PEeIICHUE YPaBHEHUS

Onpenenuth TUN YpaBHEHHS U yKa3aTh CIOCO0O €ro peuieHus:

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

Pemnts 3amauy Ko

Pemuts ypaBHeHus

Tewma 2. luddepennunanbable ypaBHEHHS BBICILIETO MOPSAKA
PemnTh ypaBHEHUs, TOHU3UB UX MOPSI0K

Haiitu oO1iee penienue ypaBHEHUS

Pemmts 3anauy Komm

Haiitu oO1iee penienue ypaBHEHUS

€Clin



Haiitu pemenue 3agaun Ko
Metonamu Jlarpanxa u Komm.

Haiitu obmiee pemenue

Kontpomnsnas padota Ne3
Tewma 3. Cucremsl nudhepeHnaIbHBIX YpaBHEHHUH
Haiitu pemieHust TMHEMHBIX CUCTEM

Pemmute cuctemy nuddepeHmaibHbIX ypaBHeHUN MeTo0M Jlarpanika

Pemmute pazHbiMu MeTOaMU (MM METOIOM MCKITIOUEHUH, WIIH METOIOM Diijiepa, WM MaTPUIHBIM
METOJIOM) JIB€ cUCTeMbI AU HepeHIInaTbHBIX YPAaBHEHUN , TIE

Jlnst Kakoi cucTeMbl HaWTH (DyHJaMEHTaJIbHbIE CUCTEMBbI PEILICHHIA.
Pemuth cuctemy nuddepeHmanbHbIX ypaBHEHUN

I[To 3amanHO# QyHIAaMEHTAIBHONW MaTPHUIE HAWTH JIMHEHHOW CHUCTEMBI

Br16pars MeTon 1 pelmTh HEOAHOPOIHYIO CUCTEMY OOBIKHOBEHHBIX TU(GepeHITHATBHBIX YpaBHECHUI:
dY/dx=AY+F(x),

Tema 2. JTuddepennpanbible ypaBHEHUS BBICIIETO MOPSIKA
KonTponsnas padora Nel
Tema 1. Iuddepenunanbabie ypaBHEHHS IEPBOTO MOPSIKA

C noMonibo U30KJIMH W300pa3UTh CXEMaTHUECKH PEIICHNE YpPaBHEHUS

Pemmteb ypaBHEeHUs, IpU HEOOXOJMMOCTH CBES UX K YPABHEHUSM C Pa3JeNsIIOIIUMUCS TEPEMEHHBIMU

Pemute 0HOpOAHBIE YPABHEHUS

Pemmts ypaBHeHUs, Ipu HEOOXOJUMOCTH CBES X K JTMHEHHBIM

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

OnpenenuTs TUI ypaBHEHHS U YKa3aTh CIIOCO0 €ro pelieHus:

Hatitu obmiee n ocoboe (eciau OHO CYIIECTBYET) pEIICHUST ypaBHEHUI



Pemnts 3amauy Ko

Pemuts ypaBHeHus
Tewma 2. luddepenunanbable ypaBHEHHS BBICIIETO MOPSAKA
PemnTh ypaBHEHUs, TOHU3UB UX MOPSI0K
Haiitu oO1iee pemenue ypaBHEHUs
Pemmts 3anauy Komm
Haiitu oO1iee penenue ypaBHEHUS

ecnu
Haiitu pemenue 3anaun Komn

Meronamu Jlarpanxka u Komiu.

Hatitu obmiee perenue

KonTponbhas pabora Ne3
Tema 3. Cucremsl auddepeHuanbHbIX YpaBHEHUN
Haiitu penieHus TMHENHBIX CUCTEM

Pemuts cucremy nuddepenunanbHeIX ypaBHeHU MeTogoM Jlarpanxka

Pemmts pazHbIMM MeTOaMU (MM METOJIOM UCKIIFOUEHHUH, WIIM METOAOM Dijiepa, UM MaTpUYHbIM
METOZIOM) JIB€ CHCTeMBI AU depeHnanbHbIX ypaBHEHUH , TIe

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

Io 3amanHOM QyHIAMEHTATBHON MaTpULIE 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)).

Tewma 3. JIuneitasie cuctemsl qudGepeHInanTbHbIX YPaBHEHUN
KonTponbhas pabora Nel
Tema 1. JIuddepennmanbabie ypaBHEHUS IEPBOTO TOPSIKA
C moMoMnIbI0 M30KJIMH N300pa3uTh CXEMAaTHUECKH PEIICHUE YPAaBHEHUS

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

10



Pemute oHOpOAHBIE ypABHEHUS

Pemmts ypaBHeHUs, IpU HEOOXOTUMOCTH CBES X K JTMHEHHBIM

Pemuts ypaBHenue beprysum
Pemuth ypaBHeHUE B MOTHBIX JU(QepeHmrazax
Haiitu naTerpupyIommii MHOKUTEINb U 001IIee peleHHe ypaBHEHHS

OnpenenuTs TUI ypaBHEHHS U YKa3aTh CIIOCO0 €ro pelieHus:

Hatitu obmiee n ocoboe (eciau OHO CYIIECTBYET) PEIICHUSI ypaBHEHUI

Pemmts 3anauy Komm

Pemmnts ypaBHEeHUs
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 obmiee pemenue

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

Pemmute cuctemy nuddepeHimaibHbIX ypaBHeHUN MeTo0M Jlarpanika

Permute pazHbiMu MeTOaMU (MM METOIOM MCKITIOYEHUH, WIIM METOIOM Diijiepa, Wi MaTPUIHBIM
METOJIOM) JIB€ cUCTeMbI AU HepeHIInaTbHBIX YPAaBHEHUN , TIE
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JIist KaK10M CUCTEMBbl HaWTH (PyHIaMEHTaJbHbBIE CUCTEMBI PEIICHUH.
Pemute cucremy nuddepeHnnanbHbIX ypaBHEHUH

Io 3amanHOM QyHIAMEHTATBHON MAaTpPULIE HANTH JMHEWHOW CUCTEMBI

Br1Opars MeToq 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
TunoBble 3a1aHs TECTUPOBAHUS
Tecrt 1
Tema 1./luddepennpansabie ypaBHEHUS IEPBOTO MOPSIKA

1. O6mee pemrenue nuddepeHUaNbHOTO YpaBHEHUSI HUMEET BUJI

a) (?) 0) (1)

B) (?) 1) (?)

2. lano muddepennmanbHoe ypaBHeHHE . Torma ero pereHueM sSBiseTcs GpyHKIus

a) (7) ) B 1O

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

A 60 B8O ) (?)

4. YactHoe perienue quddepeHnanbHOro ypaBHeHUs MpU  UMEET BUJ

a)(? 06O

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

6. 3 mansbix nuddepeHmaibHbIX ypaBHEHUN YpaBHECHUAMU bepHyH sIBISIIOTCS

A on »OH DO

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

a)(?) 0) (1)

B) (1) ) (?)

8. 13 nannbix quddepeHnnanbHbIX ypaBHEHUHN TMHEHHBIMU YPAaBHEHUSIMU NIEPBOTO MOPSAKA SBISIOTCS
) o0 B @

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

a) (?) ogHoponHbIM MU HepeHInanbHBIM ypaBHEHHEM

0) (?) ypaBHEHHEM C pa3IESIOMUMHUCS TIEPEMEHHBIMU

B) (?) ypaBHeHueM bepHymiu

r) (!) TMHEWHBIM HEOMHOPOAHBIM MU (D PepeHIATBHBIM YpaBHEHHEM | TIOpsiIKa

10. YpaBHeHue siBusieTCA

a) (1) muddepeHnmaibHBIM YPaBHEHHEM IEPBOTO MOPSIKA Pa3ISSIOMUMHUCS TIEPEMEHHBIMU

6) (?) TuHEMHBIM OTHOPOAHBIM JU(PepeHIINATHLHBIM YPaBHEHHEM BTOPOTO MOPSIKA C TOCTOSHHBIMU
K03 puIeHTaMu

B) (?) muddepennmanbHbM ypaBHeHueM bepHymim
r) (?7) TMHEWHBIM HEOMHOPOIHBIM TU(PEepeHITHATHHBIM YPAaBHEHUEM BTOPOTO MOPSIIKA C MIOCTOSTHHBIMHU
k03 pUIMeHTaMHI

Ecnm y(X) — pemienne ypaBHEHUs , YIOBJIETBOpsroIiee yciaoButo y( )=-1, Torma y( ) paBHO?

a) (D1 )2 B@-1 1n@-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. JIluddepennmanbabie ypaBHEHUS BBICIIETO TTOPSIKA

1. Cpenu nepeunicieHHbIX AU epeHInanbHbIX YPaBHEHUH YPaBHEHUSIMH BTOPOTO MOPSAIKA SIBISIOTCS:

a) () 0) (?)

B) () r) (?)

2. Topsinox auddepeHnnanbHOTO YPaBHEHHSI PaBEH
a5 oMm1 B2 13

3. O6mee pemenne qudGepeHIMaIbHOTO YPaBHEHUSI HMEET BUJT

a) (?) 6) (?)

B) (7): ) (1)

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

B) (?) r)(?)

5.00mee pemenne nudPpepeHInaIbHOTO YPaBHEHUSI HMEET BU]T
a) (7) 0) (7)

B) (7) r) (1)

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

B) (?) r) (Y

7. lMopsaok nuddepeHImaiIbHOTO YpaBHEHUS PaBeH

M1 M2 B®3 n®4

8. [Topsimok nuddepeHmaib-HOr0 ypaBHEHUS PaBeH

a4 63 BM2 Nl

9. Vkaxure QpyHAAMEHTATBHYIO CUCTEMY PEIICHUN ypaBHEHUS .

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

10. Ykaxxure GpyHAaMEHTATBHYIO CUCTEMY PEIICHUN YPaBHEHUS .

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

11. Vkaxwute pyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YPaBHCHUS .

()  6)(® B) (7) 1) (?)

12. Vkaxute GyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YPAaBHCHHS .

a) (1) 0) (7)

B) (7) r) (?) npyras nmapa GyHKIHHA, OTIUYHAS OT BBIIIICYKa3aHHBIX
13. Ykaxwure GpyHAaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHUS .

a) () 6) (?)

B) (?7) r) (?) npyras napa GyHKUUH, OTIIMYHAS OT BhIIICYKAa3aHHBIX.
14. Vxaxute GyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YPAaBHCHHS .

a) (1) 0) (?)

B) (7) r) (?) npyras nmapa GyHKIHA, OTIUYHAS OT BBIIIICYKa3aHHbIX
15. Ykaxure pyHAaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) () 6) (?)

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

a) (1) 0) (7)

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

17. Vkaxure QpyHIaMEHTAIbHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) (1) 6) ()

B) (?7) r) (?) npyras napa ¢yHKIUH, OTIIMYHAS OT BBIIICYKa3aHHBIX
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18. Vkaxure QpyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) (1) 6) (?)
B) (?7) r) (?) npyras napa GyHKUUH, OTIIMYHAS OT BbIIICYKA3aHHBIX
Tecr 3.

Tema 3. Cucremsl nudhepeHnaIbHbIX YpaBHEHUH
1. PemmennemM cUCTEMBI , SIBIISICTCS:

a)() 6)(?) B@ DO

2. PerrtenneM cUCTEMBI , SIBISICTCS:

a)() 6)(?) B (O 1n)(?)

3. PemmeHneM CUCTEMBI , SIBIISICTCS:

a)() 0) () B)((?) n)(?)

4. PerteHHEM CUCTEMBI , SIBISICTCS:

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

5. PemmeaneM CUCTEMBI , SIBIISICTCS:

a)() 0)(?) B@) n(®

6. PemmeaneM cuCTEMBI , SIBIISICTCS:

a)() 0)(?) B n®

7. PemieHneM CUCTEMBI , SIBIISICTCS:

a)() 0)(?) B@ n®

8. PemeHneM cCHCTEMEI , SIBIISICTCS:

a)(!) 6)(?) B (?) n(®?)

9. PemmeHneM CUCTEMBI , SIBIISICTCS:

a)(1) 0)(?) B ((?) n(®)

10. PemmernemM cUCTEMBI , SIBIISICTCS:

a)() 6) () B (@) n(®

11. U3 cnenyromux cuctem auddepeHImaibHbIX YpaBHEHUH:
a) ©0) B 1) 1

JIMHEHHBIMU SIBIISIIOTCS:

1) (?) Bce nsTh.

2) (?) TompKO a, T.

3) (?) Tonbko a, O.

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

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

12. Cuctema ypaBHEHU HMEET €AUHCTBEHHOE PENICHUE, YIOBIECTBOPSIONIEE YCIOBHUIO , €CIIH:

a) , , HETPEPHIBHBI BMECTE C YACTHBIMU MPOU3BOAHBIMU [0 B HEKOTOPOW OTKPHITOM 0bmactu D,
COJeprKaLLEH TOUKY
6) , » HCIPCPBIBHBI BMCCTC C YaCTHBIMU MPOU3BOJHBIMU 11O OO BTOPOTO IMOPsSJAKa BKIFOUUTCIIBHO B

HEKOTOPOU OKPECTHOCTH TOUKH .

B)  HempepsiBHBI BO BCEM (n+1) — MEpHBIM MIPOCTPAHCTBE.
Bepnbl npennioxxeHus:

(?) BCe Tpu.

(?)TonbKo a.

(?)ronbKo 0.

(V)Tombko a, 6.

(?) Bce Tpu HEBEPHBI.

[Tycts ecTh oOIIIee peneHrne CuCTEMbI (1)

Torna:

a) W ecThb uHTErpan cuctemsl (1).

6) Jlro6oii unTerpan cucteMsl (1) MOXKHO MPEICTaBUTDH B BUEC TPH HEKOTOPOH (PYHKIUH .



B) €CTh MHTErpaj cuctemsl (1).
I) €cTh UHTErpai cuctemsl (1).
BepHsl ipenoxkeHus:
(!) Bce ueThIpe.
(?) TonbkO a, 0, B.
(?) Tombko a, B, T.
(?)ronbko a, B.
(?) Tonmpko a.
(?) HE BEpHBI BCE YETHIPE MPEATOKEHUS.
JlaHna cucrtemMa ypaBHEHUH
(1) Y HayaJibHbIE ycloBus (2)

a) Jlnst cymecTBOBaHUS M €IMHCTBEHHOCTH pemieHus 3aaa4u (1)-(2) Heo0XoauMo U 10CTaTOYHO, YTOOBI B
HEKOTOPOM OTKPBITOM obOnacTu D, comeprxkarieit TOuky , GyHKIMA ¥ , , OBUTH HETIPEPHIBHBI.

0) Ecnm B HEKOTOPOI OKPECTHOCTH TOYKKM (YHKIIMM | , , HEMPEPBIBHBI, TO pereHus 3aaaqn (1)-(2)
CYIIECTBYET M €IMHCTBEHHO.

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

Bepnsbl npennioxxeHus:
(?)Bce TpH.

(?) Tonmbko a, O.
(?)ronbko a, B.
(?)TonbKo a.
(1)Tombko O.
(?)TONBKO B.

€CTh TPEXKpPaTHOE COOCTBEHHOE 3HAYEHUE MATPULIBI KOA(D(UIIMEHTOB THHEHHONW OJHOPOIHON CHCTEMBI C
MOCTOSHHBIMU KO3 durrenTamu. COOTBETCTBYIOIIUE €My PEIICHHSI CUCTEMBI, CIIEAYET UCKATh B BUJE:

1) (). 2)().
3O - HO) - 5 ()

( - HEompeneneHHbIe KOAPOUITUEHTHI, .)

Tema 2. luddepeHnnansHbie ypaBHEHUS BBICIIETO TOPSIKA
TurnoBsle 3a1aHUs TECTUPOBAHUS
Tect 1
Tema 1./Iuddepennmanbabie ypaBHSHHS IIEPBOTO TTOPSIKA

1. O6miee pemenne qudPepeHIMAIBHOTO YpaBHEHUSI HMEET BUJT

a) (?) ) (1)

B) (7) r) (?)

2. Mano muddepennmanbHoe ypaBHeHue . Toraa ero pemeHueM sSBiseTcs GyHKIUsS
a) (?) 6@ »@ @

3. lano nuddepenunanbaoe ypaBuenue . Torma ero pemeHueM sSBiIseTcs: GyHKIUSA
) o0 B 0O

4. YacTtHoe pemieHue qudepeHInaIbHOro YpaBHEHUSI TPU  HUMEET BUT

) 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 »OB DO
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7. VI3 nanHbIX qudQepeHnranbHbpIX ypaBHEHUH OAHOPOIHBIMU U (epeHIInaIbHBIM YPaBHEHUIMU
MIEPBOTO MOPSAKA SBISIOTCS

a)(?) 0) (1)

B) () 1) ()

8. M3 nanubIx auddepeHnnanbHbIX ypaBHEHUH IMHEHHBIMHA YPAaBHEHUSMHU TIEPBOTO TIOPSIIKA SBISAIOTCS
) o0 BB O

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

a) (?) omHopoaHBIM MU PepeHIINATbHBIM ypaBHEHUEM

0) (?) ypaBHEHUEM C pa3IeNSIOIMIUMUCS TIEPEMEHHBIMU

B) (?) ypaBHenuem bepnymu

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

10. YpaBHeHue sBisieTcst

a) (!) nuddepeHmanIbHBIM ypaBHEHUEM TIEPBOTO MOPSIKA PA3ACISIONIMMUCS IEPEMEHHBIMU

0) (?) MuHEMHBIM OHOPOAHBIM IH(PEpEeHITHATHHBIM YPAaBHEHUEM BTOPOTO TOPSIKA C MOCTOSTHHBIMHU
k03 pUIMeHTaAaMHU

B) (?) nuddepennuanpabiM ypaBHeHUeM bepHyn

r) (?) TMHEHHBIM HEOJHOPOIHBIM AU depeHIInanbHBIM ypaBHEHHEM BTOPOTO MOPSAKA C TIOCTOSHHBIMHU
ko3¢ puIeHTaMu

Ecnu y(Xx) — pemienue ypaBHeHHsI , yOBJIeTBOpstolee yciaosuio y( )=-1, rorna y( ) paBHo?
a)(H1 60)(M2 B@-1 n@-2
Ecnu y(x) — pemienue ypaBHeHUs , ynoBieTBopstolee yciaosuto y(0)= 1, rorna y(1) paBao?
a)()3 6)(H0 B r)(?)-1
Tecr 2
Tema 2. JIuddepennmanbabie ypaBHEHUS BBICIIETO TTOPSIKA
1. Cpenu nepeuricieHHbIX AU epeHInanbHbIX YPaBHEHUH YPaBHEHUSIMH BTOPOTO MOPSIKA SIBIISIOTCS:
a) (1) 6) (?)
B) (1) r) (?)
2. Topsinox auddepeHnanTbHOTO YPaBHEHHSI PaBEH
a5 oMm1 B2 M3

3. O6mee pemenre qudGepeHInaIbHOTO YPaBHEHUSI HMEET BUJT

a) (?) 6) (?)

B) (7): ) (1)

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

B) (?) r)(?)

5.00mee pemenne qudPpepeHnaIBPHOTO YPaBHEHUSI HMEET BU]T
a) (7) 0) (7)

B) (7) r) (1)

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

B) (?) r) (Y

7. lMopsiaok nuddepeHImaiIbHOTO YpaBHEHUS PaBeH

a1 om2 B3 nM4

8. [Topsimok nuddepeHmaib-HOr0 ypaBHEHUS paBeH

a)(M4 0?3 12 Ol

9. Vkaxure QpyHAAMEHTATBHYIO CUCTEMY PEIICHUN ypaBHEHUS .

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

10. Ykaxxure GpyHAaMEHTATBHYIO CUCTEMY PEIICHUN YPaBHEHUS .

a) () 6) (7) B) () 1)



11. Ykaxute QyHIaMEHTAIBHYIO CUCTEMY PELICHUI 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 GpyHIaMEHTATBHYIO CUCTEMY PEIICHUN YPaBHEHUS .

a) (1) 0) (?)

B) (7) r) (?) apyras mapa GyHKIHA, 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) () 0) (7)

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. PemmernemM cUCTEMBI , SIBIISICTCS:

a)(h 0™ @ nO®

2. PerrtenneM cUCTEMBI , SIBISICTCS:

a)(h 0™ »@ n®

3. PemmeHneM CUCTEMBI , SIBIISICTCS:

a)(H) 6) () B ((?) n(®)

4. PerteHHEeM CUCTEMBI , SIBISICTCS:

a)(h) 6)(?) B ((?) n(®)

5. PemmieHneM CUCTEMBI , SIBIISICTCS:

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

6. PemmeaneM cuCTEMBI , SIBIISICTCS:

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

7. PemieHneM CUCTEMBI , SIBIISICTCS:

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

8. PemeHneM cCHUCTEMEI , SIBIISICTCS:

a)() 0)(?) B)(?) n(®

9. PemmeHneM CUCTEMBI , SIBIISICTCS:

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

10. PemmernemM cUCTEMBI , SIBIISICTCS:

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

11. U3 cnenyromux cuctem auddepeHImaibHbIX YpaBHEHUH:

a) ©0) B 1) 1)

JTUHEHHBIMU SBIISIIOTCS:

1) (?) Bce nsTh.
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2) (?) TonpkO 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 MOPSJIKA BKIIOYUTEIHHO B
HEKOTOPOM OKPECTHOCTH TOUKH .
B)  HeNpepbIBHBI BO BCEM (n+1) — MEpHBIM MPOCTPAHCTRBE.
BepHsl ipenoxkeHus:
(?) Bce Tpu.
(?)TompKO 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 ipenoxkeHus:
(!) Bce ueThIpe.
(?) Tonpko a, 0, B.
(?) Tombko a, B, T.
(?)TonpKO a, B.
(?) Tonmpko a.
(?) He BEepHBI BCE YETHIPE MPEIOKEHHS.
JlaHna cuctemMa ypaBHEHUH
(1) Y HayaJibHbIE ycnoBus (2)

a) Jlnst cymecTBOBaHUS M €IMHCTBEHHOCTH petieHus 3aaa4u (1)-(2) Heo0XoauMo 1 10CTaTOYHO, YTOOBI B
HEKOTOPOM OTKPBITOM obOnactu D, comeprxkareit TOuky , GyHKIUA ¥ , , OBUTH HETIPEPHIBHBI.

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

B) U3 cymecTBoBaHus U €MHCTBEHHOCTH penteHus 3a1auu (1)-(2) caemxyet HenmpepbIBHOCTh PyHKIMK U
B HEKOTOPOU OKPECTHOCTH TOUKH .

Bepnbl npennioxxeHus:
(?)Bce Tpu.

(?) Tonmbko a, O.
(?)TonpKoO a, B.
(?)TonbKo a.
(V)Tonbko O.
(?)TONBKO B.

€CTh TPEXKpPaTHOE COOCTBEHHOE 3HAYEHUE MATPULIBI KOA(D(UIIMEHTOB THHEHHONW OJHOPOIHON CHCTEMBI C
MOCTOSHHBIMU KO3 urenTamu. COOTBETCTBYIOIIUE €My PEIICHHS CUCTEMBI, CIEAYET UCKATh B BUJE:

1) (). 2) ().
3 - DO - 5)(?)

( - HEompeneneHHbIe KOAPOUITUEHTHI, .)

18
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Tewma 3. JIuneitasie cuctemsl qudHepeHInanbHbIX YPaBHSHUH
Tumnosele 3a1aHUs TECTUPOBAHUS
Tecrt 1
Tema 1./luddepennpansabie ypaBHEHUS IEPBOTO MOPSIKA

1. O6mee pemenue nuddepeHnaNbHOTO YpaBHEHUSI HUMEET BUJI

a) (?) 0) (1)

B) (?) 1) (?)

2. lano muddepenimanbHoe ypaBHeHHE . Torma ero pereHueM sBiseTcs GpyHKIus

a) (7) ) B O

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

) 60 B ) (?)

4. YactHoe perienue quddepeHnanbHOro ypaBHeHUss MpU  UMEeT BUJT

A 60 B8O 1) (?)

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

6. 3 mansbIix nuddepeHmaibHbIX ypaBHEHUN YpaBHECHUSAMU bepHYyH SIBISIIOTCS

A on »OH DO

7. N3 nansbIx nuddepeHmaibHbIX ypaBHEHUH 0JHOPOIHBIMU TU(hepeHIInaTbHBIM ypaBHEHUSIMU
MIEPBOTO MOPSAKA SBISIFOTCS

a)(?) 0) (1)

B) (1) ) (?)

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

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

a) (?) ogHoponHbIM U dHepeHInanbHIM ypaBHEHHEM

0) (?) ypaBHEHHEM C pa3IESIOMUMHUCS TIEPEMEHHBIMU

B) (?) ypaBHeHueM bepHymiu

r) (!) TMHEWHBIM HEOMHOPOAHBIM MU (D PepeHITATBHBIM YpaBHEHHEM | TIOpsiIKa

10. YpaBHeHue siBisieTCA

a) (1) muddepeHnmarbHBEIM YpaBHEHHEM IIEPBOTO TOPSIKA Pa3ISSIOMUMHUCS TIEPEMEHHBIMU

0) (?) TuHEMHBIM OTHOPOAHBIM JU(epeHIINATHLHBIM YPaBHEHHEM BTOPOT'O MOPSIKA C TOCTOSHHBIMU
ko3¢ puIeHTaMu

B) (?) muddepennmranbHbM ypaBHeHueM bepHymim

r) (?7) TMHEWHBIM HEOMHOPOIHBIM TU(PEepeHITHATHHBIM YPAaBHEHUEM BTOPOTO MOPSIIKA C MIOCTOSTHHBIMHU
k03 pUIMeHTaAaMHU

Ecnm y(X) — pemienne ypaBHEHUs , YIOBJIETBOpsroIiee yciaoButo y( )=-1, Torma y( ) paBHO?
ag(hl 02 B»®-1 -2
Ecmm y(x) — pemienue ypaBHeHus: , ynosieTBopstoriee ycnosuto y(0)= 1, Torma y(1) paBao?
a3 60 B@I r)(?)-1
Tect 2
Tewma 2. luddepennunanbable ypaBHEHHS BBICILIETO MOPSAKA
1. Cpenu nepeyucieHHbIX AuddepeHnaabHbIX YpaBHEHUH YpaBHEHUSIMH BTOPOTO MOPSJIKA SBIISIOTCS:
a) (1) 0) (7)
B) (1) ) (?)
2. [Mopsinok nuddepeHnnanbHOrO ypaBHEHNUsI paBeH
ay(MHs oMl B2 M3

3. O6mee pemenue qupdepeHINaIbHOTO YPABHEHUST WMEET BH/



a) (?) 6) (?)

B) (7): ) (1)

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

B) (?) r)(?)

5.00mee pemenne qudPpepeHInaAITBPHOTO YPaBHEHUSI HMEET BU]T

a) (?) 6) (?)

B) (7) r) (1)

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

B) (?) r) (Y

7. lMopsaok nuddepeHImaIbHOTO YpaBHEHUS PaBeH

ayM1l om2 B?M3 M4

8. [Topsimok nuddepeHmaib-HOr0 ypaBHEHUS PaBeH

ay(M4 63 BMH2 n@l

9. Vkaxure QpyHAAMEHTATBHYIO CUCTEMY PEIICHUN ypaBHEHUS .

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

10. Ykaxxure GpyHAaMEHTATBHYIO CUCTEMY PEIICHUN YPaBHEHUS .

a) (1) 0) (7) B)(7) @)

11. VYkaxwute pyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YpaBHECHUS .

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

12. Vkaxute GyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YPAaBHCHHS .

a) (1) 0) (7)

B) (7) r) (?) npyras mapa GyHKIHA, OTIUYHAS OT BBIIIIEYKa3aHHBIX
13. Ykaxwure GpyHAaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHUS .

a) () 6) (?)

B) (?7) r) (?) npyras napa ¢pyHKUUH, OTIIMYHAS OT BhIICYKA3aHHBIX.
14. Vxaxute GyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YPAaBHCHHS .

a) () 6) (?)

B) (7) r) (?) npyras nmapa GyHKIHA, OTIUYHAS OT BBIIIICYKa3aHHbIX

15. Ykaxure GpyHAaMEHTAIBHYIO CUCTEMY PEIICHUH ypaBHEHUS .

a) (1) 6) (?)

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

16. Vkaxute GyHIaMEHTAIBHYIO CUCTEMY PEIICHUN YPAaBHCHHS .

a) (1) 0) (7)

B) (7) r) (?) apyras mapa QyHKIHA, OTIUYHAS OT BBIIIICYKa3aHHbIX
17. Vkaxure QpyHIaMEHTAIbHYIO CUCTEMY PEIICHUH ypaBHEHHS .

a) () 6) (?)

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

a) (1) 0) (?)

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

Tema 3. Cucremsl auddepeHuanbHbIX YpaBHEHUN

1. PerieHreM CUCTEMBI , SIBISICTCSA:

a)(h) 0@ B® O

2. PemieHreM CUCTEMBI , SBIISICTCA:

a)(h 0@ B n(®

3. PemrenueM CUCTEMBI , SIBIISICTCS:
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a)() ) () B)((?) n)(?)

4. PerteHHEeM CUCTEMBI , SIBISICTCS:
a)(!) 6)(?) B)(?) n)(?)

5. PemmieHneM CUCTEMBI , SIBIISICTCS:
a)() 0)(?) B@) n(®

6. PemmenneM cucTEMBI , SIBIISICTCS:
a)() 0)(?) B@ n®

7. PemieHneM CUCTEMBI , SIBIISICTCS:
a)() 0)(?) B n®

8. PemeHneM cCHUCTEMEI , SIBIISICTCS:
a)(!) 6)(?) B (?) n(®?)

9. PemmeHneM CUCTEMBI , SIBIISICTCS:
a)(1) 0)(?) B ((?) n(®)

10. PemmernemM cUCTEMBI , SIBIISICTCS:
a)(1) 6)(?) B (@) n(®

11. U3 cnenyromux cuctem auddepeHImaibHbIX YpaBHEHUH:
a) ©0) B 1) 1
JIMHEHHBIMU SIBIISIIOTCS:

1) (?) Bce nsTh.

2) (?) TompKO a, T.

3) (?) Tonbko a, O.

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

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

12. Cucrtema ypaBHEHU HMEET €AUHCTBEHHOE PEIICHUE, YIOBIECTBOPSIONIEE YCIOBHUIO , €CIIH:

a) , , HETPEPHIBHBI BMECTE C YACTHBIMU MPOU3BOAHBIMU [0 B HEKOTOPOW OTKPHITOM 0bmactu D,
COJEpIKALLEH TOUKY
6) , » HCIPCPBIBHBI BMCCTC C YaCTHBIMU MPOU3BOJHBIMU 11O OO BTOPOTO IMOPsSJAKAa BKIFOUUTCIIBHO B

HEKOTOPOU OKPECTHOCTH TOUKH .

B)  HempepsiBHBI BO BCEM (n+1) — MEpHBIM MIPOCTPAHCTBE.
Bepnbl npennioxxeHus:

(?) BCe Tpu.

(?)TonbKo a.

(?)ronbKo 0.

(V)Tombko a, 6.

(?) Bce Tpu HEBEPHBI.

[Tycts ecTh oOIIIee peneHne CuCTEMbI (1)
Torpa:

a) W ecTh uHTErpan cuctemsl (1).

6) Jlro6oii unTerpan cucteMsl (1) MOXKHO MPEICTaBUTDH B BUEC TPH HEKOTOPOH (PYHKIUH .
B) €CTh MHTETpaj cucTemsi (1).

I) €cTbh MHTEerpai cuctemsl (1).

Bepnsbl npennioxxenus:

(!) Bce ueTsIpe.

(?) Tombko a, O, B.

(?) TonMBKO a, B, T.

(?)TonbKO a, B.

(?) TonbKO a.

(?) He BepHBI BCE YETHIPE MPETIOKCHUSI.

[lana cucremMa ypaBHEHUI
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(1) Y HayaJibHbIE ycloBus (2)

a) Jlnst cymecTBOBaHUS M €IMHCTBEHHOCTH pemieHus 3aaa4u (1)-(2) Heo0XoauMo U 10CTaTOYHO, YTOOBI B
HEKOTOPOM OTKpBITOM obOnacTu D, comeprxkarieit TOuKy , QyHKIUA H , , OBUTH HETIPEPHIBHBI.

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

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

Bepnbl npennioxxeHus:
(?)Bce TpH.

(?) Tompko a, O.
(?)ronbko a, B.
(?)TonbKo a.
(V)Tonbko O.
(?)TONBKO B.

€CTh TPEXKpPaTHOE COOCTBEHHOE 3HAYEHUE MATPULBI KOA(D(UIIMEHTOB TUHEHHONW OJHOPOIHON CHCTEMBI C
MOCTOSHHBIMU KO3 durrenTamu. COOTBETCTBYIOIIUE €My PEIICHHSI CUCTEMBI, CIIEAYET UCKATh B BUJE:

1) (). 2) ().
3 - DO - 5)(?)

( - HeompeneneHHbIE KOAPPHUIUEHTHI, )
4.3 TIpomexxyTouHas aTTecTalus M0 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-1)
Bompocs! no aucuuminnne «AuddepeHnnanbible ypaBHEHUSD.

1. OcHoBHbIe TIOHATHS U orpeneneHus (quddepenunansaoe ypaBuenue, pemenne O/1Y,
HopMaibHas cuctema OZ1Y u eé€ pemenue). Ilpumeps! 3anau, npusoadmux k OLY.
I'eomerpuueckas narepnperanus peuierus OY. @a3zoBoe NpoCTPaHCTBO, HHTETpaJIbHAS

2. 3anmava Komm: onpenenenue. Teopema Ko cyniecTBoBaHUS M € IMHCTBEHHOCTH PEIIECHUS 3a]1a4K
Ko qyist OJ1Y nepBoro nopsika, 10Ka3aTeiabCcTBO.

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

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

5. M3okimnbl, MeTO M30KIMH pemeHus O/Y.

6. luddepenmanbrbie ypaBHEHHUS C pa3AesIIOIIUMUCS epeMeHHbIMU. OIHOPOIHBIE 1 KBAa3HOAHOPOIHBIE
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 Jlarpanka u Kiepo. Teopema
Komm: popmynuposka.

10. 3amaua u Teopema Komm i HopmanbsHo# cuctemsl OJ1Y. YactHoe 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 MOpsKa AJIs ypaBHEHUs n-ro nopsaka. [Ipumepsr.

14. Jluneitawie /1Y (ma npumepe muddepeHnraIbHOTO ypaBHEHUS 2-TO MOPsiIKa). XapaKTepHbIE CBOMCTRA
JMHEWHOTO YPaBHEHUSI C MMOCTOSIHHBIMH KOA()(UIIMEHTaMU TSl OMTHOPOAHOTO U HEOTHOPOIHOTO ypaBHEHHI
(BHLI pelIeHus B 3aBUCHMOCTH OT BUIa KOPHEH XapaKTePHUCTUICCKOTO YPaBHEHHUS).

15. O6mue cBOMCTBA IMHEHHOTO YPaBHEHUS N-TO MOPSIKA.



23
16. Jluneitnsie quddepeHnnanbHble ypaBHEHUS BBICIINX ITOPSIIKOB, OTHOPOIHBIE U HEOJHOPOTHBIC.
CBeznenue K TuHEHHOM cucteme. OnpeneneHue JMHEHHO 3aBUCUMON crcTeMbl (yHKIUI. BpoHckuaH u
(dbyHIaMeHTalbHAS CUCTEMA PEIICHUN.
17. Teopema o cTpyKType o011ero pemenust JuHeinoro oqaopoaroro OJ[Y n-ro nopsiaka.
18. Teopema o CTpyKType O0IIero pemeHus JJuHeHHoro HeonqHopoaHoro OJ1Y n-ro mopsiaxa.
19. JIuneitasie nuddepeHnranpabie ypaBHEHUS ¢ TOCTOSHHBIMU KO3 dunnerTamu. Ciaydail pa3TuaHbIX
kopHel. [Ipumep.
20. ®opmyna capura. Cioydail KpaTHBIX KOPHEHW XapaKTEPUCTUUYECKOTO YPABHEHUS.

21. CtpyKTypa 4aCTHOTO PELICHHs yPAaBHEHHS C TIOCTOSHHBIMU KO3(ppULIMEeHTaMU U cTielabHON TPaBOM
yacThlo0. [Ipumepsl.

22. Meron Jlarpansa pemenust HeonHopoaHoro OY.
23. O0mue CBOMCTBA JIMHEMHOTO ypaBHEHUS N-TO MOpsAKa (HOpMaIbHOU crucTeMbl TuHeHHBIX O/IY).
24. OmnpeneneHue JMHEHHO HE3aBUCUMOCTH CUCTEMBI BeKTOp-hyHKIui. Onpenenurens Bponckoro.

25. dyHnameHTallbHAs CUCTEMa PElIeHU HopMaibHOM cuctembl JInHenHbIX O/Y. ®opmyna
Octporpaackoro-JInyBuis.

26. Teopema 0 CTPyKType OOIIEro pelIeH s OJHOPOIHON CUCTEMBI C IEPEMEHHBIMU KO3 UITUSHTAMH.
Teopema o cTpyKType peuieHHs HEOHOPOTHON CHCTEMBI C TEPEeMEHHBIMHU KO3 PHIInEeHTaMH.

27. Cuctema IMHEHHBIX TU(depeHITHaTBHBIX YPaBHEHUH C TTOCTOSHHBIMU KO3 PUITIEHTaMH.
XapaKkTepucTHYECKOEe YpaBHEHHE cUCTeMbl. Haxoknenne GpyHaaMeHTambHON CUCTEMBI PEIIICHUH B CiTydae
Pa3IMYHBIX KOPHEH XapaKTEPUCTHUCCKOTO ypaBHeHUs. OOIMMiA ciTydail MPOCTHIX KOPHEH.
dyHIaMeHTalbHasi CUCTEMA PELICHHI B CIIydae KPaTHBIX KOPHEH.

28. Metop Jlarpanska pemieHuss HeomHOpoaHoOU cucteMbl OJ1Y.

Tunosble 3aganusa 1 3adera (IIK-1)

3agaHus A1 SK3aMeHa

Pemute ypaBaenue: xydx+(x+1)dy=0.

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

PemuTh ypaBHEHHE METOIOM BapHalliy MOCTOSHHBIX: y'+y=1/sinx.
Pemute ypaBHenue: y"+y'=4sinx.

Pemnts 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.

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

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

Pemnts ypaBHenue: xyy™'-x [(y™)] A2=yy

Pemute ypaBaenue: 3yN'+y” 2+2/x2 =0.

Pewnts ypaBHenue: X2 yy"-5xyy'-x*2 [(y')] *2=6y”"2.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
JOCTHYKEHUSI pe3ylibTaTa)

TTK-1 Ha BbICOKOM YpOBHE MpPUMEHSIET OCHOBHBIE MOHSATHSA, ONPEICIICHUs
u cBoicTBa nudPepeHIMAIBHBIX YpaBHCHHUH, (OPMYITUPOBKH U
J0Ka3aTeabCTBA  YTBEPXKACHUH, METOABl HX JOKa3aTeJabCTBa,
BO3MOXKHBIE C(epbl MX CBSI3U U TNPUIIOKEHHUS B JPYTHMX OOJACTIX
MaTeMaTU4YEeCKOro 3HaHUS W JUCHMIUIMHAX €CTECTBEHHOHAYyYHOTO
coZiep KaHus B CBOEH po(ecCHoHaNbHON NeATeTLHOCTH

«3a4YTCHO»




TIK-1 He mnpuMmeHsieT OCHOBHBIC NOHSATHS, OIpPEICNCHHs M CBOWCTBA
muddepeHnInanbHbIX ypaBHEHUH, (OPMYIUPOBKU U JI0Ka3aTeIbCTBA
YTBEPIKACHHI, METONbI MX JI0Ka3aTeJIbCTBA, BOSMOXHBIC CHEphl HX
CBSI3M U TIPHJIOKEHHS B JPYTUX OOJIACTSAX MATEMaTHYSCKOTO 3HAHUS
U JIUCIMIUIMHAX E€CTECTBCHHOHAy4YHOTO COJIEPXKaHUS B CBOCH
poeCCHOHAIBHON AEATEIbHOCTH

«HE 3a4TCHO»

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTUHBI (MOLYJIs)

5.1 Meroauueckue yka3aHusl 10 OPraHU3alUK CAMOCTOSITEIbHON paboThl 00yUYaOIUXCS:

[Ipuctynas K W3y4eHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueii mporpammbl nuctuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, 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 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecrieueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TEXHUYECKOE OOECIeueHUue ITUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padoTre ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIE CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON pabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl 1 HEOOXOAMMA MPH MOATOTOBKE K YCTHOMY ONPOCY Ha CEMUHAPCKHUX 3aHATHUSX, K JebaraM, TeCTUpC
sk3aMeHy. OHa BKIJIIOYAEeT MPOPadOTKY JIEKIIMOHHOTO MaTepuaia U peKOMEH0BaHHBIX UCTOYHUKOB U JIUTEPA
TEMAaTHUKE JIEKIIHH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEeKT MoXkeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WK B OTAEIBbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBHUIKY Ha MCTOYHUK HHPOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT ObITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTE€HHS B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
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- COCTaBJIATH TE3UCHI (LUTUPOBAHHE HAMOONEE BAXKHBIX MECT CTaTbU WJIM MOHOTpaduu, KOPOTKOE H3IIC
OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);
- cO3/1aBaTh KOHCIIEKTHI (pa3BEepHYThIE TE3HUCHI).
5.4. PekoMeHAIIUM 110 TIOATOTOBKE K OTACIBHBIM 33/IaHUSIM TEKYIIETo KOHTPOJIS
CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee O0OCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI  T.1.
YCTHBIA OMpOC MOXET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:
- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS OCTABIEHHONW yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh U ((HEKTUBHOCTH UCIIOIB30BAHMS HATMSIHBIX MOCOOM U TEXHUYECKHUX CPEACTB MPHU
OTBETE;
- HCTIOJIb30BaHUE JIOMOTHUTEIILHOTO MaTeprarna;
- palMOHAJIbLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.
YCTHBII OMPOC MOMKET COMPOBOXKIATHCS MPE3EHTAIMEH, KOTOpas MOATOTABIMBAETCS MO OJHOMY U3 BC
MPAKTHYECKOTO 3aHsTHs. [Ipy BBICTYIIIEHUH ¢ Mpe3eHTaIueil HeoOX0MMMOo oOpalaTh BHUMaHUE Ha TaKue
MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALUU: aKTyaJlbHOCTh TEMbl, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpAHUS U JIMTEPATyphl), MpaKTHUeCKas HalpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUSI TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;
- odopmiieHre mpe3eHTAMU: 00BeM (ONTHMANIbHOE KOJMYECTBO), AW3alH (YMTAEMOCTh, HAJIMYHE W
COOTBETCTBHE TpaUKd U aHUMAIMHM, 3ByKOBoe OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pasJiesaM IMporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeIbHOCTh MPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.
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