MUHOBPHAYKHN POCCHUHN
CDC,Z[CpaHLHO@ rOCYI[apCTBeHHOC 6I'O,H)KCTHOC 06paSOBaTeHBHOC yqpemueHI/Ie

BBICIIIETO 00pa30BaHuUs

«Poccuiickuii rocy1apCcTBeHHbIN T'YMAHUTAPHBIN YHUBEPCUTET)
(®PI'bOY BO «PITY»)

OTHEJIEHUE UHTEJIJIEKTYJIBHBIX CUCTEM B I'YMAHUTAPHOU COEPE
Kageopa mamemamuxu, noeuxku u unmenieKmyanbHulx Cucmem 6 2yMaHumapHou cgepe

AUDODOEPEHIIUA/IBHBIE YPABHEHUA U UX I1PU/IO’KEHHA

PABOYAS [TPOTPAMMA JIUCHUTTJINHBI
45.03.04 — nTenneKkTyalbHble CUCTEMBI B TYMaHUTApHOM cepe
Pa3paboTka 1 mporpaMMHpoBaHNE HHTEIUIEKTYAIBHBIX CHCTEM B TYMaHUTAPHOH cdepe
YpoBeHnb kBaIupUKAIMM BBINYCKHUKA: 0aKaiaBp

®opma o0yueHHsI: OUHAS

PIIJl anantupoBaHa s i
C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU
3710pOBbSl U NUHBAJIUIOB

Mocksa 2019



JuddepeHnmanbaple ypaBHEHHUS U UX TPUIOKCHUS
Pabouas nporpaMma AMCHUIUINHBI

CocraButens:

Kangunar texunueckux Hayk, goueHT JI.O. Hlamkun

YTBEPXIEHO

[Tporoxon 3acenanus kadeapsr MJIulC
Ne 7 or 10.06.2019




OI'JIABJIEHUE

1. IlosicHUTeJIbHAA 3aNIMCKA

1.1 Lenp u 3a7a4n AUCUMIUIUHBI (MOOY/151)

1.2. ®opMupyemMble KOMIIETEHIIMN, COOTHECEHHBIE C TUTAHUPYEMbBIMU pe3yIbTaTaMHu 00y4eHHUS
M0 TUCIUILIUHE (MOOY110)

1.3. MecTo IUCIUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON MPOrpaMMbl

2. .CTpyKTYypa IUCHMILUIUHBI (M0OYJ151)

3. Coaep:xaHue TUCHMILINHBI (MOOY15)

4. Ob6pa3oBaTejibHbIe TEXHOJOTHHU

5. OueHka nJIaHMPyeMbIX Pe3yJabTATOB 00y4eHH s

5.1. Cucrema oneHUBaHUS

5.2.Kpurepuu BbICTaBIEHUS OLIEHOK

5.3. OueHouHbIe cpeAcTBa (MaTepUabl) A TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH,
POMEXYTOYHOM aTTecTaly 00yUJaIONIMXCs 10 TUCIHUILIHHE (M00Y/1i0)

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecieyeHne TUCIMILTHHBI

6.1. CiucoK UCTOYHUKOB U JIUTEPATYPBI

6.2. [Tepedenp pecypcoB HH(HOPMAIMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTr « HTepHEeT»
7. MaTtepuajibHO-TEXHIUYECKOE olecriedeHne JUCHUNIUHBI (M00Y/151)

8. O0ecneyenne 00pa3oBaTeIbLHOIO NMPOLECCA JJISA JTUI C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbsSI U MHBAJINI0B

9. MeToauvecKkue MaTepuaJibl

9.1. [InaHbl MPaKTUYECKHUX (CEMUHAPCKUX, Ta00paTOPHBIX) 3aHATUI

IHpunoxenus
[Tpunoxxenue 1. AHHOTaMS TUCIUILIAHBI
[Tpunoxenue 2. JIuct usMeHeHU



1. llosicHuTEILHASA 3aIMCKA

1.1. Lenp u 3aga4u JUCIUTIIHHEI
[lenb AuCHUIUINHBI - 00yYEHHE CTYICHTOB TEOPETUUECKUM OCHOBAM U NMPAKTHYECKUM METOJIaM
TEOPHH OOBIKHOBEHHBIX TU(GEpEeHIINATbHBIX YPaBHEHHH, BKIIIOUast 00IIeTEOpeTUYECKHE
BOTIPOCHI (TeOpeMa CYIIECTBOBAHMS U €IMHCTBEHHOCTH pelIeHus 3a1a4u Komm) 1 0cBOeHUIO
NPaKTUYECKUX NMPUEMOB PELICHUSI HEKOTOPBIX TUIIOB YPAaBHEHHH, a TAKXKE UCIIOJIb30BaHUIO
TuQdepeHIaIbHbIX YPAaBHEHUH B IOCTPOCHUN U aHAIU3€ MOJIeNIel €CTeCTBEHHOHAYYHbIX U
COILIMANTBHBIX TPOIIECCOB.
3a1aun AUCHUTUINHBI
dopmHupoBaHHE Yy CTYICHTOB CHCTEMbl TMOHSTHH M HABBIKOB, HEOOXOJUMBIX JUIS
JATBHEHIIETo yrIyOJ€HHOTO U3YYeHUSI TEOPETHUECKUX OCHOB M MPAKTUYECKUX METOJIOB
MOCTPOCHMSI CUCTEM UCKYCCTBEHHOI'O MHTEIJICKTa,
U3yuyeHHE TEOPHUM W TPAKTUKM PEHICHUS OOBIKHOBEHHBIX IU(epeHIIHaTbHBIX
YpaBHEHN;
npuoOpeTeHue  HAaBBIKOB ~ KAueCTBEHHOIO  aHajlu3a  peuleHud  OOBIKHOBEHHBIX
Qg depeHInaIbHbIX ypaBHECHUH;
U3y4YCHHE TMPAKTUKU MNPUOIMKEHHOTO pelieHus] OOBIKHOBEHHBIX AU(epeHIInaTIbHbIX
YpaBHEHHI C OMOIIbIO CTENEHHBIX PSJIOB;
pa3BUTHE HABBIKOB NMPUMEHEHHs W3yUYEHHOTO MAaTEMaTHUYECKOro ammapaTa K pemieHHIO
IPaKTUYECKUX 3a/1a4.

1.2. ®opMupyeMbIie KOMIIETEHIINH, COOTHECEHHBIE C TUNIAHUPYEMBIMH pPe3yJIbTaTaMH 00ydeHUs
10 TUCLMILIAHE:

KomnereHnus Nuaukaropbl KOMIETEHIUI Pe3yabTarsl 00yueHust
(KO 1 HANMEHOBAHUE) (K0T 1 HANMEHOBAHHE)
ITK-1 Cnocoben IIK-1.1. 3naeT TeopeTuuecKue 3HaTh:
paspabaTbIBaTh AT OPUTMBI OCHOBBI TIOCTPOCHHSI AITOPUTMOB | TOCTAHOBKY 3aaaun Komm aiist
00paboTKN HH(OPMALHH C 06paboTKH HHPOPMAIIHH. OOBIKHOBEHHBIX
HCIIOJIE30BAHNEM muddepeHIManbHbIX ypaBHCHUI,
COBPCMCHHBIX [IK-1.2. VMeeT omiChiBaTS OTIpe/IeNIeHIe OCHOBHBIX THITOB

MaTeMaTHYECKUX METOJI0B 6
AJITOPUTMBI 0OPAOOTKH OOBIKHOBCHHBIX

mddepeHIraIbHbIX ypaBHEHUN
MEPBOTO U BTOPOTO MOPSAKOB.
YMers:

pelarh NpOCTEUIINE TUITbI
OOBIKHOBEHHBIX
muddepeHIraIbHbIX ypaBHEHUN
MIEPBOTO M BTOPOTO MOPSAKOB;
UCIOJIb30BaTh MPUOIMKEHHBIE
METO/IbI peIIeHUs] OOBIKHOBEHHBIX
MaTEMAaTHYECKUX METOJIOB 1 epeHIHaTbHBIX yPaBHCHHIT;
yCTaHaBIUBATh
muddepeHraIbHbIE CBI3H
MeX1y JMHAMUYECKUMU
XapaKTepUCTUKAMU (GUBUUYECKUX U
COLIMAJIBHBIX MPOLIECCOB U
CUCTEM.

Bnanets:

I/IH(i)OpMaL[I/II/I C UCIIOJIBb30BAHUEM
COBPEMCHHBIX MaTEMAaTUYCCKUX

MCTOAOB.

IIK-1.3. Imeet npakTuyecKuit
OMBIT pa3pabOTKK aJrOPUTMOB
00paboTku nH(pOpMAaLINH C
UCIIOJIb30BAaHUEM COBPEMEHHBIX




HaBBbIKAMHU IIOCTPOECHHUS U
MCCIIEIOBAHUS TIPOCTHIX
MaTeMaTHYECKUX MOoJeIeH
€CTECTBEHHBIX U COLIMATIBHBIX
MIPOIIECCOB C UCTIOIH30BAHUEM
OOBIKHOBEHHBIX
muddepeHIMaIbHbIX YPaBHEHUH;
HaBBIKAMU Ka4€CTBEHHOTO U
KOJINYECTBEHHOI'O aHAIN3a
peLIEeHU.

[TK-2 Cnocoben
NPECTABIATh PE3YIbTATHI
HCCIIETOBAaHUN U pa3paboToK
B (popmax OT4ETOB,
pedeparos, myOIUKaIi 1
MyOIMYHBIX 00CYXKICHUIN

[IK-2.1. 3naer ctanmapTsl u
JIOKaITbHBIE HOPMATHBBI
NpeACTaBICHHs PE3YIbTaTOB
WCCIIEZIOBaHUS B OTYETAX,
pedeparax, myOnUKaIUIX U
MIPE3eHTAINAX.

[K-2.2. YMeeT opopMIIsITh
COOOIIICHUS O pe3yJIbTaTax
UCCIIeIOBaHUH B BUJIE OTUYETOB,
pedepaToB, HAYIHBIX CTaTCH U
Mpe3eHTaluH.

[IK-2.3. ImeeT mpakTHYeCKHii
OTIBIT MPEJICTABICHUS
PE3yIbTaTOB HAYYHBIX
WCCIIEJIOBAaHUH B BUJIE OTYETOB,
pedeparoB, HayUHBIX CTaTEH U
Mpe3eHTaluH.

3HaTh:

orpeJieIeHue 0OBIKHOBEHHOTO
mdQepeHInaIbHOrO YpaBHEHUS;
ONpeJIETICHUE UHTETPATIbHOMN
KpHUBOM.

YMers:

JI0Ka3bIBaTh OCHOBHBIC
YTBEPXKIEHUS U TEOPEMBI,
BXOJISIIIME B TAHHBIN KypC.
BnaneTs:

[PAKTUYECKUM OIBITOM
MIPEJCTAaBICHHUS PE3YIbTATOB
HUCCIIEIOBAHUN B BUJE OTYETOB U
nyOIUYHBIX 00CYKICHUH.

1.3. MecTo IUCHUIITMHBI B CTPYKTYpE 00pa30BaTeIbHON IPOrPAMMBI

Juctunmmna «Anddeperunanbapie ypaBHEHHS U UX TPUIOKEHUSY OTHOCHTCS K YaCTH,
dbopmupyeMoli yuacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHUH OJ10Ka quciuiuine b1 yue6HOTO

I1J1aHa.

Jist 0CBOCHMS AMCUMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIIIeHUS, C(HOPMUPOBAHHEIC B
XO071e M3Y4YEHUS CIEAYIOMNX JUCIUILINH U MTPOXOKACHUS MPAKTUK: MaTeMaTHUSCKUI aHAIH3 U
anreOpa B 00béMe 1-2 cemecTpoB, a Takxke Qu3nKa B 00bEMe cpeIHEH IIKOIIBI.

B pe3ynbTare 0cBOCHUS AUCHUIUIMHBI (POPMHUPYIOTCS 3HAHUS, YMEHHUS U BIIAJCHUS,
HEOOXOAMMBIE JUTS U3YyUYCHHUS CIIeTYIONINX TUCIUIUTIH U TPOXOKACHUS MTPAKTUK: TEOPHSI
CIIy4aifHBIX MTPOLIECCOB, BHIYUCIUTEIbHAS MATEMAaTHKA, BHIYUCIUTENIbHAS JIMHIBUCTHKA,
BBEJICHHE B POOOTOTEXHUKY.




2. CTpyKTYypa TUCHMILUTHHBI

CTpyKTypa JTUCHUIIMHBI JJI51 04HOI (popMBbI 00yUeHUs1

OO0mmas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISET 3 3.€., 108 4., B TOM Yncie KOHTakTHas paboTa
o0yJaronuxcs ¢ rnpenojaparenaeM 42 4., IpOMEKyTOUYHAs aTTecTanus 18 4., camocrositenbHas padboTa
obyuaroruxcs 48 4.

Ce Bunsl yueOHOI paboTh
Mme (B "acax)
CT KOHTaKTHas Ca
DopMbl
p |Jlek |Ce |IIp MO TexymIero
MU | MU | aK CTO KOHTPOIA
Ne Paznen Hap | TH J1a60 ITpom ATe yCIEeBAaEMOCTH,
/11 | JUCIMIUIMHBL/ TEMBI e parop | exyTo e bopma
| Hbre Y-Hast Ha IIPOMEXKYTOYHOU
M€ 1 sapar | arrect pad aTTecTaluu (no
3 g anus ora cemecmpam)
HS
TH
S
1 3aa4u COBpEMEHHOro | 3 2 2 4 YceTHBIT onpoc
€CTEeCTBO3HAHMUA,

MIPUBOIALINE K

muddepeHInaTbHBIM

YPaBHEHHSM.

Brenenue B 0011y1o

TEOPUIO

OOBIKHOBEHHBIX

nudepeHITaTbHBIX

ypaBHEHUN

2 OCHOBHBIE THIIBI 3 4 16 20 | YcTHBII onpoc

OOBIKHOBEHHBIX Jlomarnee

Qg depeHIraIbHbIX 3ananue (1-i

YPaBHEHUI U METOIbI 0J10K)

UX peLeHHs [TucbmenHas
KOHTPOJIbHAS
pabora

3 JIuneitnpie 3 4 14 24 | YcTHBIi onpoc
mddepeHraIbHbIe Jomainee

ypaBHEHHUS C 3amanue (2-i

MIOCTOSIHHBIMU 0110K)

kod(ppurmenTamMu [Tucemennas
KOHTPOJIbHAS
pabota

4 9K3aMeH 3 18 9K3aMeH 110
Oueram
UTOTO: 10 |32 18 48




3. ConepskaHue QUCHUTIINHbBI

Ne | HammenoBanue pasjaesa Coaepixanne
JAUCUMITHHBI
1 | 3agauu cOBpEMEHHOTO
€CTEeCTBO3HAHUS, PUBOIAIINE K
nuddepeHInaTbHBIM YPAaBHEHUSM.
BBenenue B 00I11yI0 TEOPHUIO
OOBIKHOBEHHBIX
nuddepeHIMaTbHBIX YPAaBHCHHUI
1.1 TIpumeps! BO3HUKHOBEHUS U (HepeHIIHaTbHBIX
ypaBHEHHI B MPAKTUYECKHUX 3a/1a9ax
1.2 Onpenenennie 0ObIKHOBEHHOTO
Qg QepeHInaIbLHOT0 YPaBHEHUS, €T0 PEIICHUN 1
noctaHoBKa 3agaun Komm
1.3 Teopema cylieCTBOBaHUS U €TUHCTBEHHOCTH,
METO/I IOMaHBIX Diiiepa.
2 | OcHOBHBIE THITBI OOBIKHOBEHHBIX
TQepeHaTbHbIX YPaBHEHUN U
METObI UX PEIICHUS
2.1 YpaBHeHUs C pa3eNsOIMIUMUC IEPEMEHHBIMU
Y YpaBHEHUS B NOJIHBIX U depeHmanax
2.2 OHOPOAHBIE YPaBHEHMUSI.
2.3 YpaBHeHUs, TOMYCKaIONMe MOHMKCHUE TIOPSIIKA
2.4 JluneliHple ypaBHEHHUs IEPBOTO MOPSAKA
2.5 Mpubmmwkénnoe pemenue qudhepeHnamTbHbIX
YpaBHEHMI C IOMOLIBIO PSIOB
3 | Jluneitnbie muddepeHnanbHbe
YPaBHEHMsI ¢ IOCTOSHHBIMU
Ko unmeHTamMmu
3.1 CBoiicTBa TMHENHBIX YpaBHEHHI €
MOCTOSTHHBIMH KO3 HUIIMCHTaMH.
XapaKTepUCTUYECKUII MHOTOYJICH.
3.2 PenieHus COOTBETCTBYIONIUE BEIIECTBEHHBIM
KOPHSIM
3.3 PenieHusi COOTBETCTBYIOIINE KOMILIEKCHBIM
KOPHSIM.

4. Oo0pa3oBarejibHbIe TEXHOJOTHHU

Ne Buowi yueonou HNudopmaunoHubie u
Haumenosanue pazoena
n/n pabomot oOpa3oBaTe/ibHbIEe TEXHOJIOT UM
1 2 3 5
1 [3amaum coBpeMEHHOTO Jlexmus 1. BBoanas nexuusa-6ecena.
€CTeCTBO3HaHHUs, npuBojsamue kK |Cemunap 1. Cemunap-o06cyXIeHHE.

Qg epeHIaTbHBIM YpaBHEHUIM. |CaMOCTOsITeTbHAS
Breaenue B 0011y10 Teopuro pabora
OOBIKHOBEHHBIX

QG depeHInaTbHBIX YpaBHEHHHA

Pabota ¢ arekTpoHHBIM
KOHCIIEKTOM U
UHTEpPHET-peCcypcamu.
KoHcynpTpOBaHue nocpeacTsomM
AJIEKTPOHHON IIOYTHI




OcHoBHbI€ THUITBI OOBIKHOBEHHBIX  |JIekiust 2 Teopernueckas JeKIusl.
g depeHraIbHbIX ypaBHeHU U [CeMuHap 2 Cemunap-o06cyX1eHHE.
METOBI HX PEIICHUS [IpakTuKyM 1O peleHuto 3aau.
Cemunap 3 CeMuHap-o0CyXICHHE.
[IpakTHKy™ 1O penIeHuro 3a1ay.
Jlexnus 3 Teopernueckas nekuus.
Cemunap 4 CemuHap-00CyXIeHUE.
[IpakTukyM™ 1o pelmeHuto 3aad.
Cemunap 5 CemuHap-00CyXIeHUe.
IIpakTuKyM 1O peleHuto 3aady.
Cemunap 6 CemuHap-00CyXIeHNUE.
IIpakTuKyM 1O peleHuto 3aau.
Cemunap 7 CemuHap-00CyXIeHUE.
IIpakTuKyM 1O peleHuto 3aay.
Cemunap 8 CemuHap-00CyKIeHUE.
[IpakTuKyM MO pelIeHHIo 3aau.
Cemunap 9 IIpakTrueckoe 3aHsATHE.
CamocrositenpHas |PaboTa ¢ 31eKTpOHHBIM
pabota KOHCIIEKTOM, 3JI€KTPOHHBIM
33aJJaYHUKOM U
UHTEPHET-PECYPCAMHU.
KoncynsTupoBanue u npuém
JIOMalIHUX 33JIaHUI IOCPEICTBOM
AJIEKTPOHHOMW MOYTHI
Juddepenumansaoe ucuncnenne |Jlexmms 4 TeopeTnueckast neKuus.
Cemunap 10 CemuHap-00CyKIeHHUE.
[IpakTuKyM 1O peleHuto 3a1ad.
Jlexums 5 Teopernueckas Jekuus.
Cemunap 11 Cemunap-o6cyx1eHHE.
[IpakTHKyM™M IO penIeHuIo 3a1a4.
Cemunap 12 CemuHap-00CyKIeHNUE.
[IpakuTKy™ 1O peuIeHuIO 3a1a4.
Cemunap 14 CemuHap-00CyXIeHUE.
[IpakTKyM 1O peHIeHUIO 3a1a4.
Cemunap 15 CemuHap-o6cyxIeHHE.
[IpakTKyM 1O penIeHUIO 3a1a4.
Cemunap 16 IIpakTrueckoe 3aHsATHE.
CamocrositenpHas |PaboTta ¢ 31eKTpOHHBIM
pabota KOHCIIEKTOM, 3JI€KTPOHHBIM

3aJAYHUKOM U
MHTEPHET-PECYPCAMHU.
KoncyneTupoBanue u npuém




JIOMAIIHUX 3a1aHUI OCPEACTBOM
AJIEKTPOHHOU MMOYTHI




5. Ouenka nJIaHUPyeMbIX Pe3yJIbTATOB 00y4eHM sl

5.1. Cucrema oLleHUBaHUA

DopMa KOHTPOJIS Makc. koan4ecTBo 0a/1J10B
3a oany Bcero
padory

Texkynui KOHTPOJIb:

onpoc 5 6aioB 20 6amtoB
noM. 3ananue (Temer 2.1—2.5) 5 GaioB 10 6amioB
KOHTp. paboTa (Temsl 2.1—2.5) 10 6amtoB 10 6ammoB
noM. 3agaHue (Temsr 3.1—3.3) 10 6ammoB | 10 GammoB
KOHTp. paboTa (Temsl 3.1—3.3) 10 6ammoB | 10 GammoB
ITpomerxyTouHas arrectanus (3K3aMeH) 40 6am10B
Hroro 3a cemecTp 100 GansoB

[TosrydeHHBIN COBOKYNHBIN pe3yIbTaT KOHBEPTUPYETCS B TPAAULIMOHHYIO LKAy OILIEHOK U B
mIKany oleHok EBponelickoli cucteMsl iepeHoca u HakoruieHus kpeautoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTcTBUU € TaOIHUIIEH:

100-6ammeras TpaguuuoHHas mKaa kanxa ECTS
mKana

95 -100 A

2394 OTJINYHO B

68 — 82 XOPOIIO 3a4TEHO C

56 - 67 D

5055 YIOBJIETBOPUTEIIHHO B

20-49 FX

T HEY/10BIETBOPUTETHHO HE 324TCHO T




5.2. Kputepuu BbICTaBIEHUS OLIEHKH MO TUCIIUIUIMHE

Banael/

Ixana
ECTS

Ouenka no
JTUCIHHUILIMHE

Kpurepuu onenku pe3yibTaToB 00y4eHHUs 110
AUCUHMILIHHE

100-83/
A,B

«OTJIINYHOY/
«3a4TEHO
(oTIM4HO )»/
«3aYTEHO»

BrictaBnsiercst o0ydaromnemycsi, €Ciiu OH riTy00Ko U
MIPOYHO YCBOMJI TEOPETHUUYECKUH U MPAKTUUECKUI
Marcpural, MOXET MPOACMOHCTPHUPOBATH OTO HA 3aHATUAX U
B XOJI€ TPOMEKYTOYHOH aTTECTAIIH.

OOyuaromiuiics UCUepIbIBAIOIIE U JIOTHUECKH CTPORHO
u3JaraeT yueOHblii MaTepua, yMEeT yBA3bIBATH TEOPUIO C
MPAKTUKOH, CIIPABIISIETCS C PEIICHUEM 3ajad
npodeccuoOHaTbHON HANPaBIEHHOCTH BHICOKOTO YPOBHS
CJIOKHOCTH, IIPpaBUIIBHO 000CHOBBIBAET IIPHUHATHIC
peIeHMS.

CB000/IHO OpUEHTHPYETCS B YUeOHOHU U
npoeCCHOHATLHON JINTEpaType.

OneHka no JUCIUILIMHE BBICTABIISAIOTCA 00YYarOIIEMYCs C
Y4ETOM pe3ybTaTOB TEKYLIEH U MPOMEXKYTOUYHOMN
aTTEeCTaLlUU.

Komnerennuu, 3akpennéHuble 3a AUCLHUIUIMHOM,
c(hopMUPOBAHBI HA YPOBHE — «BBICOKHIN.

82-68/

«XOpouIo»/
«3a4TEHO
(xoporo)y»/
«3a4TEHO»

BrictaBnsercs oOyuaromemMycs, €Clid OH 3HaeT
TEOPETUYECKUI U IPAKTUYECKUI MaTepral, TpaMOTHO U 10
CYILIECTBY M3JIaraeT €ro Ha 3aHATUAX U B XOJE
IIPOMEXYTOYHOM aTTEeCTalluy, HE JJONYyCKasl CYIECTBEHHBIX
HETOYHOCTEH.

OOyyaronuiics MpaBUIbHO MPUMEHSET TEOPETHUECKUE
I0JIO’KEHHUS [IPU PELICHUN TPAKTUYECKUX 3a7a4
npodeccrnoHalbHOM HallPaBIEHHOCTH PA3HOTO YPOBHS
CJI0)KHOCTH, BJIaJIe€T HEOOXOIUMBIMHU JIJIsl 3TOTO HaBBIKAMHU
U IpUEMaMU.

JlocTaTouyHO XOPOIIO0 OPUSHTUPYETCS B YICOHOU 1
npodeccroHalbHOM TuTepaType.

OreHka Mo JUCHHUIUIMHE BBICTABIISIOTCS 00YYaromeMycs C
YYETOM PE3YJIbTATOB TEKYILIEH U MPOMEKYTOUHON
aTTeCTalUu.

Komniereniuu, 3akperniéHnbie 3a AUMCUUTLUIMHOM,
c(OpMHUPOBAHBI HA YPOBHE — «XOPOIIHIIY.

67-50/
D.E

«yJI0BJIETBOPHU-TEIN
BHO»/

«3a4TE€HO
(ynoBneTBopuU-TEINb
HO)»/

«3a4TEHO»

BrictraBnsiercs oOyuaromieMycs, €Clid OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUN U TPAKTUYECKHUI MaTeprall,
JIOIyCKAET OTAEbHbIE OIIMOKU P €ro U3JI0KEHUN Ha
3aHATHUAX U B XOJE€ IIPOMEKYTOYHOMN aTTECTALUH.
OO0yyaronuiicst UCIIBITHIBAET ONPEAETIEHHBIE 3aTPYIHEHUS
B IIPUMEHEHUH TEOPETUUECKUX MOJIOKEHUMN IIPU PEILICHUN
MPAaKTUYECKHX 33/1a4 MPO(HEeCCHOHAIBHON HAPaBICHHOCTH
CTaHJapTHOT'O YPOBHS CIIO)KHOCTH, BJIAJCET
HEOOXOUMBIMU JIJIS1 3TOT0 Oa30BBIMH HABBIKAMU U
MIpUEMaMH.

JleMOHCTpHUpYyeT JOCTaTOUHBIM YpOBEHb 3HAHUS yueOHOU
JIUTEPaTyphl 10 JUCHUILIMHE.




OreHka 1o JUCHUIUIMHE BBICTABIIAIOTCS 00YYaromEeMycs C
y4E€TOM PE3yJIbTATOB TEKYILEH U IPOMEKYTOYHOU
aTTECTALUN.

Komnerenuu, 3akpeniéHable 3a JUCIUILIINHOMN,
c(OPMHPOBAHBI HA YPOBHE — «JIOCTATOYHBIIY.

49-0/
F,FX

«HEeyJIOBJIETBOpUTE | BricTaBisercs o0ydaromemMycs, €Ciau OH He 3HaeT Ha
JILHOY/ 6a30BOM ypOBHE TEOPETUYECKHI U MPAKTHUECKUI

HE 3a4TCHO MaTepHall, IOMyCKaeT rpyObie OMMOKH MPH €r0 H3JI0KEHUH
HAa 3aHATUAX U B XOJ€ MPOMEKYTOYHOU aTTECTALHH.
OOyuJaromuiics UCTIBITHIBAET CEPbE3HbIE 3aTPYIHEHUS B
IIPUMEHEHHUH TEOPETHYECKUX ITOJI0KEHUN IIPU PELLICHUH
MPAaKTUYECKHX 3a/1a4 MPO(HeCCHOHAIbHONW HApaBIEHHOCTH
CTaHIAPTHOI'O YPOBHS CJIIOKHOCTH, HE BJIaJI€ET
HEO0OXOIUMBIMHU JUISl 3TOTO HaBbIKAMU U TPUEMaMHU.
JleMoHCTpHpyeT (pparMeHTapHble 3HaHUS y4eOHOH
JIUTEPaTyphl 110 JUCLUILIMHE.

OneHka no JUCIUIUIMHE BBICTABIISAIOTCS 00yYaroIeMycs C
Y4€TOM pe3yIbTaTOB TEKYIIEH U IMPOMEKYTOUHOU
aTTeCTalUU.

Komnerenumn Ha ypoBHE «JI0CTaTOYHBIN), 3aKPEIIIIEHHBIE
3a AMCUUIUIMHON, HE C(DOPMUPOBAHBI.

5.3. OneHouHbIe CpencTBa (MaTepUaIbl) ISl TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH,
HpOMG)KyTO‘-IHOfI arrecralguu O6y‘IaIOH_II/IXCSI 10 JUCHUITJIMHE

5.3.1. OO6pa3siibl 3aaHUH 1)1 CAMOCTOSITEILHOTO BBITIOJTHEHHUS
dy 1
Haueprure gomanbie Ditnepa 1is ypasaenus @ 1-3 ¢ marom &= 0,1
dy -
r—+vi=

Haueptute (a3oBblil mOpTpeT ypaBHEHUs ~ dx

LAY
-2 =yt +1

Haiimure oOmee pereHue ypaBHEHUS U €ro 4YacTHOe

pemienu npu ¥ = 0
[IpoBepbTe, YTO ypaBHEHHE SBIAECTCS YPAaBHEHHEM B IOIHBIX, quddepeHiranax u
perure ero.

o . o dy
x2-v+ (x2y +x}ﬁ—ﬂ -

Haiinure nHTErpUpYIOLIHMA MHOXHUTEIb TSl YPaBHEHHUSI
peLInTe 3TO YpaBHEHHE.
d}.‘ _ xz - }_.3
HaiinuTe obuiee pelieHue ypaBHeHHs GX 2xy
d2y _dy
Haiinure obIee pelieHre ypaBHeHns  dx®  dx .
d?y (dy\' dy
u @) e
Haiigure obmiee perenne ypaBaeHust *% X x

. j—;L-*siu:lzxzt:cnsx
Haiigure obiiee perenrie ypaBHeHUs dx .




d2y
10. [lano ypaBHeHME dx?

B — .
—x%y = 2xv. o
; } Hainnure IEepBbBIC TpPH HCHYJICBBIC YJICHA

paslokEeHNs ero pelleHHs B ps, yAOBIeTBopsiomero yciopuam Y0 =1
y=2
aty diy ay
11. Halimute oOmiee pemieHne ypaBHeHus dx3 =~ dx? dx 3 .
d?y d*y  dy
12. Haitnute obIee peneHie ypaBHeHHs dx® = dx® ta H4y=0.
d*y L8y, ., _
13. Haiitu obLuee pelieHre ypaBHEHUS dx 2 2=y =x- 4. .
ATy 3 5y e
14. Haiitu oOuiee penieHue ypaBHeHus dx 2 3T = Ste )
d¥*y _dy
15. Haiitu o01ee perieHue ypaBHEHUs dx EE =x*-1+4cosx .

5.3.2. O0pa3upl 331aHUN )19 KOHTPOJIbHBIX padboT
KonTtpoJubnas pabora Ne 1

Bapuanm 1
4y _ . .3
1. HauepTutb (a3oBbIil IOPTPeT ypaBHeHus dx - .

dy
J +1)—/—=10
2. Haiitu oO1ee penieHre ypaBHEHUS wy+ b ]dx .

dy y
. X —y=xtg_
3. Haiitu oOmiee penienne ypaBHeHUsT  dx X.
av
. x—} — 2y =2x*
4. Haiitu yacTHOE pelIeHHE YpaBHCHHS X , YOBJICTBOPSIIOIIEE YCIOBHIO

y(1)=0

5. Ilposepurh uTO ypaBHeHue Z2xVdx+ (¥ f-y*Mdy =0 gpusercs YpaBHEHHEM B
NOJHBIX AU depeHIranax 1 HalTH ero odIee pemeHue.
d¥y _ dy
6. Haiitu oOlee pelicHre ypaBHEHUS dx? 2Vax .

Bapuanm 2
1. HauepTtutb (a3oBblii MOPTPET ypaBHEHHUS .

av
N T

xy——
2. Haiitu oO1iee pelieHre ypaBHEHHUs Yax
dy ¥
o X—=y—ex
3. Haiitu oOmiee penieHue ypaBHeHUsT  dx
HaiiT yacTHOE peleHne ypaBHeHns , yIoBIeTBopsomee ycaopmo Y(0) =1

5. TlpoBeputh uto ypaBHenme (2 —9xy™)xdx +(4y*-6x)ydy =0  gppgercs
ypaBHEHHEM B HONHBIX AuddepeHinanax 1 HaiTu ero odlee peleHue.

2 d*y _ (d}")z
6. Haiitu oOiee penenue ypapHenuss ~ @xX*  \dx/)



Bapuanm 3

1.

6.

av
o }-‘—} +x=0
HauepTtuth (a30oBblii NOPTPET ypaBHEHUS ~ dx .

z_ 120V .
HaiiTn o01mee peleHne ypaBHEHHs GcF-1)—+2xy" =0

Haiiti o6mmee pemenue ypapaenns X @V/dx —y = (x + y In{(x + y)/x]}
Haiitu uyactHoe pemieHue ypaBHeHus Oyfdx+y»tgy x=secx = ynosnerBopsomee
yemomo ¥(0) =1

[IpoBeputh uTo ypaBHeHue € - dx —(2y+xe™¥)dy =0 gpngercsa ypaBHeHHEM B
MOJIHBIX AU depeHnranax u HaiTu ero oduiee perieHue.

d? dyy:
u 1= (2)
Haiitu o01iee pereHue ypaBHeHHUS =~ dx? xl .

Bapuanm 4

6.

dv
o x—} =2y
Haueptuth (1)330131)11/1 MOPTPET YpaBHEHU dx .

dy
ctgx—+y=2

Haiitu oOmiee pemenne ypaBHeHHUs dx
d}r v
. x— =vycosln—
Haiitu obuiee perieHne ypaBHeHUsT  dx X
L4y
o P e +xy+1=0
HaiitTn wacTHOe pemieHHe YypaBHEHHS dx , YJIOBIIETBOPSIOIIEE

yenosuro Y1) =10

Yax + 0P+ lmx)dv=0

[IpoBepuTh 4YTO YypaBHEHHE X SIBIISIETCS yPAaBHEHUEM B
NOJIHBIX AU QepeHnranax u HaiTu ero oduiee perieHue.

Haiitu ob1ee pemieHue ypaBHEHHUS .

KonTposbHas padora Ne 2

Bapuanm 1
1. Pemmts ypaBuenue ¥ +¥ ~2y =0
2. Pemmmrts ypaBuenue ¥’ —3¥" +3y -y =0
3. Pewmnts ypaBHEHUE y'i-y=2e¥ —x*
4. Pemmts ypaBHenune ¥’ —3¥ +2y =xcosx
5. Jlano ypaBHeHHE y"=xy -¥*  Haittu MEpPBbIE TPU HEHYJIEBBIC YICHA PA3JIOKEHHUS
€ro pelleHus, yIoBIeTBopsiomero yeaosusam Y0 =1y (0) =0
Bapuanm 2
1. Pemmts ypasuenue ¥ +4y +3y=0
2. PewmuTts ypaBHEHHE y'-y'-y+y=0
3. Pewmmnts ypaBHEHUE V' 4y = 4xe¥
4. Pemuth ypaBHEHUE v -4y +8y=e% tsin2x
5. Jlano ypaBHeHHue ¥y ' =x-y +¥*. Haittu IIEpBbIE TPH HEHYJIEBBIE YJICHA

Pas3JIOKEHHS €ro PeLieHNs, YI0BIeTBopsitomero yeaomsiv Y0 =0 y (@) =1

Bapuanm 3



ok w =

Pewnts ypauenne ¥ — 2y =0

Pemnte ypauenne ¥ — 3y +2y =10

Pewntb ypaBHenne ¥ — 2y -3y = e*¥

Pemnutes ypaBHeHUE ¥ -9y =e*cosx

JaHo ypaBHeHHE ¥ =xy*-x*y"  Haiitu MEepBbIE TPH HEHYJEBbIE 4YJI€HA

Pa3IOKEHNUS €ro PelIeH s, yIoBIeTBOpsomero yeaopmsiv ¥(0) =2 | y'(0) =2

Bapuanm 4

1.

2
3.
4.
5

Pemnth ypaBHeHHE .

Pewnts ypasHenne ¥ — 8y =0

Pemmts ypasuenne ¥’ +¥ - 2y = 3xe*

Pemmts ypasuerne ¥’ +¥ = xsinx

[lano ypaBHEHHE ¥y =x+x* -¥*  Haiitn [IEpBBIE TPU HEHYJIEBBIC 4YICHA

PA3IOKEHHsI ero PellieHns, YIoBIeTBopsiomtero yenopusm Y0 =2 |y (0) =1

5.3.3 Cnucok TEOpeTHYECKHX BOMPOCOB, BHIHOCHUMBIX Ha MPOMEXKYTOUHYIO aTTECTALIUIO
(aKx3ameH)

14.

15.
16.

17.

18.

19.

20.

BbiBecTn ypaBHEHHE NBMKEHUS MaTepHaIbHOM TOYKH B IOJIE CHUJIBI TSDKECTH Oe3
yuéTa CONpPOTUBIIEHUS BO3AyXa.

BriBecTu ypaBHEeHUS Ma/ieHUsl MaTepUaIbHOU TOUKH B aTMOcdepe.

BeiBecTn ypaBHeHHE KOJI€OaHUS NPYKUHBI.

BriBecTu ypaBHEHUE IBUKEHUS JOTOHSIOIIETO B 3a/1a4€ TOIOHU.
Huddepennmanbroe ypapHenue. O0mue u yacTHbie perieHus. [Ipumepsr.

3anaya Kommu. Teopema cyniecTBOBaHUS M €JUHCTBEHHOCTH €€ pemieHus. [Ipumepsl.
Mertona nomansix Oinepa. [Ipumepsl npuMeHeHNS.

®a30BbIi MOPTPET YpaBHEHUI epBOTo nopsiaka. [Ipumepsr.

Pewienue ypaBHEHUN ¢ pa3aersaOUMHUCS IEpeMEeHHbIMU. [Ipumepsl.

. YpaBHeHHe B OMHBIX quddepennmanax. [Ipumeps.

. Meton unTerpupyromero MHoxurens. [Ilpumepsr.

. Pemmenue ogHopoansix nugdepeHunanbubeix ypaBaenuil. [Ipumepsr.

. Pemienne ypaBHEHMH BTOpPOTO MOpPSAKA, HE COAEPKAIIMX SIBHOW 3aBUCHMOCTH OT

Heu3BecTHOU QyHkimu. [Ipumepsr.

Pemenne ypaBHEeHUI BTOPOro MOPsIIKA, HE COAEPKALINX IBHOM 3aBUCUMOCTH OT & .
IIpumepsl.

JIuneliHble ypaBHEHMS IEPBOTO MOPAAKA U UX CBOMCTBA. [Ipumepsr.

Meton Bapualnu MpoOW3BOJIBLHONM MOCTOSIHHOM JJi JIMHEHWHBIX YpaBHEHUN MEPBOTO
nopsiaka. Ilpumepst.

[Tpubmmkénnoe pemienne nuddepeHuaNbHbIX YPaBHEHUH ¢ TIOMOIIbIO CTENEHHBIX
psanos. [Ipumepsl.

JluHeliHbIe ypaBHEHUS C TIOCTOSHHBIMH KO3((UIIMEHTaMH M HMX CBOWCTBA.
XapakTepuCcTUIECKUI MHOrOwWIeH. [Ipumepsl.

Peniennss oTHOPOJHBIX JTMHEHHBIX YpaBHEHHH € MOCTOSIHHBIMHU KO3((UIEHTaMHU,
COOTBETCTBYIOIIIME IPOCTHIM  BEIIECTBEHHBIM KOPHSAM XapaKTEPUCTHUYECKOIO
MHorowieHa. [ Ipumepsr.

Pemiennss oTHOPOJHBIX JTMHEHHBIX YpaBHEHHUH € MOCTOSHHBIMHU KO3 (UIEHTaMHU,
COOTBETCTBYIOIIIME KpaTHBIM  BEIIECTBEHHBIM KOPHSAM  XapaKTEPUCTUUYECKOTO
MHorowieHa. [ Ipumepsr.



21. Pemenuss oqHOPOAHBIX JIMHEHHBIX ypaBHEHUHN C MOCTOSHHBIMH KOd(PHUIIMEHTAMU,
COOTBETCTBYIOUIME MPOCTHIM  KOMIUIEKCHBIM  KOPHSIM  XapaKTE€PUCTUUYECKOTO
MHorowieHa. [ Ipumepsr.

22. PemeHuss OqHOPOAHBIX JIMHEHHBIX ypaBHEHUH C MOCTOSHHBIMH KOd(PHUIIMEHTAMU,
COOTBETCTBYIOUIME KpPAaTHBIM KOMIUIEKCHBIM  KOPHSIM  XapaKTepUCTUYECKOIO
MHorowieHa. [ Ipumepsr.

23. Pemenust HEOTHOPOIHBIX JTUHEHHBIX YPaBHEHHUH C IMOCTOSHHBIMH KO3 OUIIMECHTAMHU
B HEPE30HAHCHOM cityuae. [Ipumepsr.

24. PenieHrss HEOJHOPOIHBIX JIMHEHHBIX YPaBHEHHUM C MOCTOSIHHBIMU KO3 PUITUEHTAMU
B PE30HAHCHOM ciyyae. [Ipumepsl.

6. YueOHO-MeTOAHYeCKOe U MH(POPMALIMOHHOE o0ecniedeHne TUCHUIINHbI

6.1.

CrucoKk UCTOYHUKOB U JIUTEPATYPhI

a) OcHogHas aumepamypa

1.

Hemunosud B.I1., Monenos B,II., Iuddepennnansusie ypaBaerus. — CII0, «Jlanby, 2008.
Kpacnos M.JI., Kucene A.M., Makapenko ['.1. OObikHOBeHHBIE nu(depeHInanbHbIe
ypaBHEHHUS: 3a/1a4¥l U MPUMEPHI ¢ TIOJIPOOHBIMU peleHusIMI: YdueOHoe mocodue. Uz, 4-¢.,
ucnp. — M.: Equtopuan YPCC, 2002.

[TanTenees, A. B. O0bikHOBeHHBIe AU PepeHnnanbHbie YpaBHeHus. [IpakTnyecknii
Kypc [DnekTpoHHBIH pecypc] : yued. mocobue ¢ MyJabTHMeIHna conmpoBoxaeHueMm / A. B.
[Tantenees, A. C. Sxumona, K. A. PribakoB. — M.: Jloroc, 2010. - 384 c.: un. - (HoBas
yHHMBepcHuTeTcKas oudnuoreka). - ISBN 978-5-98704-465-0.

http://znanium.com/bookread2.php?book=469288

0) [lononnumenvhas tumepamypa

IIucemennwii /. KoncnekT nexkuui mo Beicmied maremaruke. [lomneii kypc. — M.,
«Atipuc-nipecc», 2005.

IletpoBa T.A., bapanoBa E.A. [luddepenHnuanbiple ypaBHEHUS M WX NPUMEHEHUE B
ectecTBo3Hanuu. — M., MHDITY, 2000.

Oununmor A. @. CoopHuk 3amad no auddepeHnnansubiM ypaBHeHusM. — Vbkeck: HUL]
«PerynapHas u xaornueckas guHamuka», 2000.

MatpocoB A. Maple 6. Pemenme 3amad BeICHICH MaTeMaTHKH M MexaHuku. Cepus
«Mactep». — CII6.: BXB-Ilerepoypr, 2001.

I'yn AK..IlaytroBa JI.A, ®ponosa IO.B., Maremaruueckas couuonorusi, YueOHOe
nocobue. — Omck: U3narensctBo Hacneaue. Juanor-Cubups, 2003

Muntok C.A., bepeskuna H.C., [luddepennmanbabie ypaBHEHUS © SKOHOMUYECKHE MOJICTH
Cepusi: BY3. Crynenram BeicmIuX Y4eOHBIX 3aBefeHUil — M3maTenbcTBo: Beimiimias
mkoia, 2007 r.

6.2. [Tepedenn pecypcoB HH(DOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn « THTepHeT».

http://egqworld.ipmnet.ru/ru/solutions/ode.htm

https://ru.wikipedia.org/wiki/O6bikHOBeHHOE_auddepeHnranbHoe_ypaBHEeHHE

http://www.wolframalpha.com/


http://znanium.com/bookread2.php?book=469288
http://eqworld.ipmnet.ru/ru/solutions/ode.htm
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
http://www.wolframalpha.com/

1. Ilepeuens B/l u UCC

Ner HaumenoBanue
/1
1 MexnyHnapoansie pedepaTuBHbIe HayKoMeTpuieckue b1, noctymHbie B pamkax

HalMOHAILHOM nmoanucku B 2019 r.
Web of Science
Scopus

[Tpodeccruonanbubie momHOTEKCTOBBIE B/I, TOCTYIHBIE B paMKax HallMOHAIBHOMN
moamucku B 2019 1.

XKypnanst Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals

XKypnanst Taylor and Francis

[TpodeccronabHBIC MOTHOTEKCTOBBIC B/

JSTOR
W3nanus mo o01eCTBEHHBIM U TYMaHUTAPHBIM HayKaM
OnektponHas 6udimoreka Grebennikon.ru

KOMHBIOTepHBIe CIIPaBOYHBIC IIPAaBOBBIC CUCTEMBI

Koncynbrant 1lmtoc,
lapanTt




7. MarepuajbHO-TeXHH4YECKOe o0ecnedeHne JUCHUNINHBI
Axkanemudeckas ayautopus ¢ 1ockoil. Kommnerotep ¢ goctynom k cetu « HTEpHET», TPOEKTOP.

1. Tlepeuens I1O

Nent Haumenosanue [10 [IpousBoguTens Crioco6
/i pacripoCcTpaHeHUs
(muyenszuonnoe unu
8000010
pacnpocmpaunsemoe)
1 Adobe Master Collection CS4 Adobe JUIIEH3UOHHOE
2 OC «AnwsT O0pazoBanue» 8 00O «bazanst CIIO | muuEeH3NOHHOE
3 Windows 10 Pro Microsoft JINIEH3UOHHOE
4 Kaspersky Endpoint Security Kaspersky JMILIEH3UOHHOE
5 Microsoft Office 2016 Microsoft JUIEH3UOHHOE

8. ObecneyeHne 00pa3oBaTELHOTO MPoIECCa 1JIs1 JIUI[ C OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIU/I0B

B xone peanuzanuy IUCHUIUIMHBI UCTIONB3YIOTCA CJIECIYIOIINE JOTIOJHUTEIbHBIE
METO/Ibl 00YUYEeHHsI, TEKYIIIEr0 KOHTPOJISl YCIIEBAEMOCTH U IMIPOMEKYTOUHOM aTTecTalluu
00y4JarIUXCs B 3aBUCUMOCTH OT UX MHJIUBHIyaIbHBIX OCOOCHHOCTEH:

JUTSI CTIETIBIX ¥ CTTA00BUISIIIHX:
- Jexuuu Oo(OPMIISIOTCS B BHUIEC DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TTOMOIIBIO
KOMITHIOTEPA CO CIEIMATN3UPOBAHHBIM IIPOTPaMMHBIM 00ECIICYCHUEM;
- THUChbMEHHBIC 3aJaHHS BBIMOJHSIIOTCS Ha KOMIBIOTEPE CO CHEIHAIN3HUPOBAHHBIM
MIPOTPaMMHBIM 00€CTICUEHUEM, HITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;
- oOecrieunBaeTCs MHANBUIYaIbHOE paBHOMEPHOE OcBenieHne He MeHee 300 JoKc;
- s BBIOJIHEHUS 3aJaHUS TPU HEOOXOAMMOCTH TMPEAOCTABISIETCS YBEIMYUBAIOIIEE
YCTPOMCTBO; BOBMOKHO TaKXKe MCIIOIH30BAaHNE COOCTBEHHBIX YBEITHUMNBAIONINX YCTPOHCTB;
- MUCHbMEHHBIC 33JJaHHsT OPOPMIISIOTCS YBEIIMYCHHBIM HIPUPTOM;
- DK3aMEH U 3a4€T MPOBOASTCS B YCTHOU (hOpMe WITH BBITIONHSIOTCS B MMCbMEHHOU (popme Ha
KOMITBIOTEPE.
JUTSL TITYXUX U cI1a00CIBIIIaIuX:
- nekuud OQOPMISIOTCS B BHJAE DIEKTPOHHOTO JOKYMEHTa, JHOO MPeaoCTaBisieTCs
3BYKOYCHJIMBAIOIAS allapaTypa WHIAHNBUIYAITBHOTO TI0JIb30BaAHUS;
- MUCHbMEHHBIC 3aJJaHHS BBITIOJHSAIOTCS HA KOMIIBIOTEPE B MUCBMEHHOH (popme;
- DK3aMEH W 3a4€T TPOBOAATCS B NHUCHbMEHHOW (opMe Ha KOMIIBIOTEpPE; BO3MOKHO
MIPOBEJICHUE B JOPME TECTUPOBAHHUS.
JUTSL JTAIL C HAPYIICHUSIMU OMOPHO-/IBUTATEIIbHOTO ariapara:
- Jexuuu Oo(OPMIISIOTCS B BHUJIEC 3JEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C ITOMOIIBIO
KOMITBIOTEPA CO CICIIHATU3NPOBAHHBIM IIPOTPAMMHBIM 00eCIICUCHHEM;
- THUChbMEHHBIC 3aJaHHS BBIMOJHSIIOTCS Ha KOMIBIOTEPE CO CHEIHAIN3HUPOBAHHBIM
MPOrPaMMHBIM 00€CTICUeHUEM;
- DK3aMEH U 3a4€T MPOBOAATCS B YCTHOU (hOpME WITH BBITIOJHSIOTCS B MUCbMEHHOU (popme Ha
KOMIIBIOTEPE.



[Ipy HEOOXOAMMOCTH NpPEIyCMAaTPUBAETCS YBEJIWYEHHE BPEMEHM Jisi TOATOTOBKH
OTBETA.

[lponienypa  mpoBeneHUs  MPOMEKYTOYHOM  aTTeCTalMyd Ui OOyYaromuXxcs
YCTaHABIMBAETCA C Yy4E€TOM WX MHIUBUIYAIbHBIX TMCUXO(PU3NYECKUX OCOOECHHOCTEH.
ITpoMexyTouHas aTTeCTalUs MOXKET IIPOBOAUTHCS B HECKOJIBKO TAIOB.

[Ipu nmpoBeneHnu npoueaypbl OLEHUBAHUS PE3YJIbTaTOB OOy4EHHUs MpeayCcMaTpUBaeTCs
UCIIONIb30BAaHNE TEXHUYECKUX CPEJCTB, HEOOXOMUMBIX B CBSI3M C HWHIAUBUAYAIbHBIMU
0COOEHHOCTSAMHU O0YyYaloIIMXCs. DTH CPEICTBA MOTYT OBITh MPEIOCTABICHBI YHHUBEPCHUTETOM,
WJIM MOTYT HCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKUE CPECTBA.

[IpoBenenue mpoueAypbl OIEHUBAaHUS  Pe3yJbTaTOB OOyuYeHHUS  JOMYCKaeTcs C
UCTIOJIb30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

Ob6ecnieunBaeTcst AOCTYN K MHPOPMAIMOHHBIM U OMOIMOrpaguueckuM pecypcaM B CETH
WuTepHer s Kaxaoro oOywaromierocss B ¢opmax, aJaNTHPOBAHHBIX K OTPAHHYEHUSM HX
3JI0POBbsSI U BOCTIPUATHSL HHPOPMALIUH:

JUTSL CJIETIBIX U CI1a0O0BHISIINX:

- B meyaTHOU (opMe yBeIUYEHHBIM HIPU(TOM;
- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;
- B popme ayauodaiina.
JUI TIYXHMX M C1a00CTBIIIANTNX:
- B Me4aTHOU (opme;
- B (hopme 37eKTPOHHOTO TOKYMEHTA.
JUIs 00y4aroIIMUXCsl ¢ HApyIEHUSIMUA OTIOPHO-JIBUTATENILHOTO anmapara:
- B meyaTHOU opme;
- B (hopme 37eKTPOHHOTO IOKyMEHTA;
- B (hopme ayanoddaiina.

VY4eOHble ayIuTOpUH IJI1 BCEX BUAOB KOHTAKTHOM M CaMOCTOSITENIBHOM pabOThl, Hay4YHAast
OuOIMOTEKa W MHBbIC MOMEIIEHHUs AJi1 00y4YeHHs] OCHAILEHBI ClelHaIbHbIM 000pYJ0BaHHUEM U
Y4eOHBIMH MECTaMHU C TEXHUYECKUMHU CPECTBAMU O0YUCHHUS:

JUISL CJIETIBIX M CI1a0O0BHISIINX:

- YCTPOUCTBOM JIsl CKaHUpOBaHus U uTeHusa ¢ kamepoid SARA CE;

- nucmuieeM bpaiing PAC Mate 20;

- npuHTepoM bpaiinsg EmBraille ViewPlus;

JUTSL TIIYXHUX M ca00CbIIIAIINX:

- aBTOMAaTU3HMPOBAHHBIM pabOYUM MECTOM Ui JIIOJEH C HapylIeHHeM ciayxa |
C1a00CITBIIIAIINX

- aKyCTUYECKUH YCUIIUTENb U KOJOHKHU;

JUIs 00y4arOMIMXCsl ¢ HApYIIECHUSIMUA OTIOPHO-JBUTATENILHOTO anmapara:

- IEPEIBMYKHBIMH, PETYIHPYEMBbIMU 3proHOMuYeckuMu nmaptamu CU-1;

- KOMIIBIOTEPHOW TEXHUKOW CO CHELMaIbHBIM IIPOrPAMMHBIM 00€CIICUEHUEM.

9. MeToauvecKkne MaTepHaJIbI
9.1 [1manbl ceMUHAPCKUX 3aHITUI

Tema 1 (1 u.) Ilpumepor 803HUKHOBEHUSL OUPDEPEHYUATLHBIX VPABHEHUL 8 NPAKMUYECKUX
3adavax

Llenv 3auamus: TPOUIUTIOCTPUPOBATH POJIb TEOPUH OOBIKHOBEHHBIX UG (HepeHIINATbHBIX
YPaBHCHHI B PEIICHUU MPAKTHYSCKUX 3a/1a4.

dopma nipoBeieHUs] — 00CYKIIEHHE, ONPOC.

Bonpocsr mist 06cyxaeHus:



1. Kak conepskareinbHble 3aJadd, BO3HUKAIOIIME B PEATbHOW >KU3HHU, MEPBOIATCS HaA
dopmanbHbIi  SI3bIK  AM(QepeHInaNbHbIX YpaBHEHUH (IOCTpOEHHE MaTeMaTHYeCKUX
Mozeeit)?

2. Kaxue BBIBOABI O MOBEAECHUM MOJEIHUPYEMOrO0 O0BEKTa MOXHO ClenaTb, M3y4as €ro
bopmanbHy0 MOsIENb?

KoHTpoiibHBIE BOIIPOCHL:

1. BbIBecTH ypaBHEHHE JBMKEHMS MaTEpUATIbHOM TOYKH B IOJE CHJIBI TSDKECTH 0e3 yuéra
CONPOTUBIIEHHUS BO3yXa.

2. BeiBecTH ypaBHEHHMs NTaJICHUS] MaTepUalIbHON TOUKU B aTMochepe.

3. BeiBecTu ypaBHEeHHE KOJI€OaHUS NPYKUHBI.

4. BpIBecTH ypaBHEHHE IBUKEHUS JTOTOHSIOLIETO B 3a]]a4€ [TOTOHM.

Cnucok MCTOYHUKOB U JIMTEPATYPHI:

1. Jdemunosuu b.I1., Monenos B.I1., [luddepennmansubie ypaBHeHHS;

2. T'yn A.K.,ITayroBa JI.A, ®ponosa }O.B., Maremarudeckasi COLMOJIOTHS.

3. Munwok C.A., bepeskuna H.C., [duddepenunanbHple ypaBHEHHs] U SKOHOMHYECKHE
MOJIETIN.

4. Ilucemennsiiti J{. KoHcnekT Jiekuii o BhICIIEH MaTeMaTHKE.

[Tepeuens pecypcoB HHGOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHeT»:

https://ru.wikipedia.org/wiki/O6bikHOBeHHOE_auddepeHnranbHoe_ypaBHEeHHE

http://www.wolframalpha.com/

MarepuaabHO-TEXHUYECKOE 00ECTICUeHHE 3aHSTHS: JOCKA, KOMIBIOTEP C JIOCTYNOM K CETH
«HTEpHET», IPOEKTOP.

Tema 2 (1 u.) Dnemenmor 0Oweti meopuu 0ObIKHOBEHHBIX OUGDDepeHYUATLHBIX YPABHEHUL
Llenv 3anamusa: ocBoeHue (PyHIAMEHTANBHBIX OMNpelneideHuid U (PaKTOB TEOpUU
OOBIKHOBEHHBIX JH(PepeHIINaIbHbIX YPaBHEHUH.

dopma poBeIeHHs —OTIPOC, PEIICHUE 3a/1aY.

Bonpocsr qist 06cyxaeHus:

1. Yro Takoe 0ObIKHOBEHHOE AU (epeHInanbHOe ypaBHEHHE U €0 peleHHs ?

2. 3amaua Komm u eIMHCTBEHHOCTH €€ PeIIeHHUS.

3. CyTb MeTOJa JOMaHbIX Jujiepa.

4. @a30Bbli NOPTPET ypaBHEHUI NIEPBOIO MOPSAIKA.

KoHTposibHBIE BOITPOCHI:

1. Chopmynupyiite 3anauy Komm 17151 ypaBHEHHI IEPBOTO U BTOPOTO MOPSIKOB.
dy
. =¥ —
2. Haueprute nomansle Diinepa A ypaBHEeHUs dx c marom k= 0,1
dy
. yo—-+x=0
3. Hauepture ¢a3oBblli mOpPTpET ypaBHEHUS ~ dx . Uro MOXHO CcKa3aThb O

pELICHUX 3TOT0 YpaBHEHHUSI HA OCHOBaHHUHM aHajIKn3a ero pazoBoro noprpera?

Cnucok UCTOYHUKOB U JIUTEPATYPHI:

1. Hemuposuu B.I1., Moxenos B,II., [luddepenimansabie ypaBHEHNUS;

2. KpacnoB M.JI., Kucener A.U., Makapenko .. OObikHOBeHHBIE TU(DEepeHITHATbHBIC
ypaBHEHHUS: 3a7]a4u ¥ IPUMEPHI C MOAPOOHBIMU PEUICHUSIMHU;

3. MarpocoB A. Maple 6. Perienne 3a1a4 BbICIICH MaTEMaTUKH U MEXaHUKH.

4. IIucemenssiii . KOHCIEKT JIEKLMH 110 BBICIISH MaTeMaTHKE.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TENIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHeT»:

https://ru.wikipedia.org/wiki/OOBIKHOBEHHOE 11

http://egworld.ipmnet.ru/ru/solutions/ode.htm

http://www.wolframalpha.com/


https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
http://www.wolframalpha.com/
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
http://eqworld.ipmnet.ru/ru/solutions/ode.htm
http://www.wolframalpha.com/

MarepuanbHO-TEXHHUECKOE OOecrieueHHe 3aHATUS: JOCKA, KOMIBIOTEpP C AOCTYIOM K CETH
«MHTEepHET», IPOEKTOP.

Tema 3 (4 u.) Vpasuenus c pazdensirOWuMUcs NepemeHHuvIMU U YPAGHEHUsS 8 NOJHbIX

oughghepenyuanax

Lenb 3aHsATHS: OTPaOOTATh HABBIKU PELLICHUS] YPaBHEHUI C pa3eiaIoIUMUCS IEPEMEHHBIMU

U ypaBHEHUH B MOJHBIX nuddepeHuanax.

dopma npoBeeHNs —OIPOC, PELIEHUE 3a/1a4.

Bompocs! myist 06¢cysxieHus:

1. KakoB o0mmii METOJ pelieHns ypaBHEHUN ¢ pa3IesSiouuMucs nepeMeHHbiMu? B kakux
3a/1adyax BO3HUKAIOT TaKHe YPaBHECHUS?

2. KakoB o0mmii MeTonm perieHus ypaBHEHUN B MOJHBIX auddepeHmmanax? B kakux
3a/1ayax BO3HUKAIOT TaKUE YpaBHEHHUS?

KoHTpoJIbHBIE BOIIPOCHL:

1. Haiinute oOmiee perieHne ypaBHEHHUS U €ro 4acTHOE pElICHHUE,
ynosnersopsiomee yenosuto Y0 =1 Hapucyiire rpaduku peruenui.

. —}rsinx=}rlny
2. Haiinure ofmiee peuieHue ypaBHeHHs dx U €ro 4YacTHOE peuleHHe,

7)1 apreyi ;
YZIOBJIETBOPSIONIEE YCIOBUIO ~ ‘2 . Hapucyiite rpaduku pemeHuii.
dv

. P ¥
sin(xy) + xycos(xy) + x*cos(xy)=—=10
3. IlpoBepbTe, 4YTO YypaBHEHHE dx SIBJISICTCS

ypaBHEHHEM B MOJIHBIX AU epeHnnanax, 1 HAaMauTe ero ooIiee perieHue.

- dy -
[x‘}:r +}:ra]_"+ xa}:r +xy* = 0
4. HpOBepre, 4TO YpaBHCHHE dx

NOJHBIX JuddepeHnmanax, 1 HailuTe ero odlee perieHue.

5. Haligure MHTErpUpYONIUI MHOKHUTEIb JUIsl YPABHEHHsI M PELIUTE 3TO ypPaBHEHUE.

CnMCOK NCTOYHUKOB U JINTEPATYPHI:

1. Hemuposuu B.I1., Moxnenos B,I1., /luddepennpanbabie ypaBHEHUS.

2. KpacnoB M.JI., Kucener A.U., Maxkapenko I'.11. O0bikHOBeHHBIE nH((DepeHITHaTEHbIC
ypaBHEHMsI: 3a/la4i U IPUMEPHI C MOAPOOHBIMU PEIICHUSIMH.

3. IIucemennsli J{. KoHCIEKT aeKIuii 1m0 BBICIICH MaTeMaTHKE.

4. Owmunmnos A. @. CoopHUK 3a71a4 10 1udPepeHINaIbHBIM YpaBHEHHUIM.

[Tepedens pecypcoB HHPOPMALIMOHHO-TEIEKOMMYHUKALIMOHHON ceT «HTepHEeT»:

http://eqworld.ipmnet.ru/ru/solutions/ode.htm

SABJIICTCA YpPaBHCHHUEM B

http://www.wolframalpha.com/

MatepuranbHO-TEXHUYECKOE 00eCcleueHne 3aHATUSA: JI0CKA, KOMIBIOTEP C JAOCTYIIOM K CETH
«MHTEpHEeT», MPOEKTOP.

Tema 4 (4 u.) Oonopoonvie ouppepenyuanrvhvie ypagueHus nepeoeo NopsoKa U YpasHeHus,
c800AWUECs K HUM

Llenp 3aHATHSA: OTPaOOTAaTh HABBIKH PEIICHHS] OJHOPOAHBIX IU(d(epeHaNbHbIX YypaBHEHUN
MIEPBOTO MOPSIKA U U3YUIUTh IPUEMBI CBEICHHUS HEKOTOPHIX YPAaBHEHUH K OJTHOPO/IHBIM.
dopma poBeIeHHs — ONPOC, PEIICHHE 3a1a4.

Bonpocsr 1uist 06cyxaeHus:

1. Yto Takoe ogHOpOHBIe GYyHKIIMK? UTO TaKOe CTETIeHb OJTHOPOIHOCTH?

2. Kakue nuddepeHnpanbHple ypaBHEHUS HA3bIBAIOTCS OJHOPOIHBIMU?


http://eqworld.ipmnet.ru/ru/solutions/ode.htm
http://www.wolframalpha.com/

3. B uém cyTh 00111€TO METOAa pEIIeHUsT OTHOPOIHBIX MU depeHITnATbHBIX YpaBHEHUH ?
4. OmnucaHue TUMIOB YpaBHEHUH, CBOISIIUXCS K OJTHOPOIHBIM.
KoHTpoJibHBIE BOIIPOCHI:

dy

=V 4Jxri-v3

x
1. Haiigute oOmmiee pemeHne ypaBHeHUss dx .
2. Haiinure o01iee pelieHne ypaBHEHUS .
dy
r—vT+4)—=2-x—vy
3. Cseaure ypaBHEHUE - dx © K OJHOPOJHOMY M PELIUTE €rO0.

dy x+y+1
4. Csenute ypaBHeHue dx 2X +¥ —1 g oqHOPOJHOMY M PEIIHUTE €rO.
CHnMCOK UCTOYHUKOB U JINTEPATYPHI:
1. Hemuposuu B.I1., Moanenos B,I1., /Iluddepennuanbabie ypaBHEHUS.
2. KpacnoB M.JI., Kucener A.U., Makapenko I'.11. O6bikHOBeHHBIE nU(DEepeHITnaTbHbIC
ypaBHEHHUS: 3a1a4u ¥ IPUMEPHI C MOAPOOHBIMH PEIICHUSIMH.
3. IIuceMmennsiii JI. KoHCIIEKT JeKIMi 1O BBICHIEH MaTEMaTHKE.
4. ®ununmos A. ®. Coopuuk 3a1a4 o audQepeHnraibHbIM ypaBHEHHUSIM.
[Tepedyens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOMN ceTu «HTepHeT»:
http://eqworld.ipmnet.ru/ru/solutions/ode.htm

http://www.wolframalpha.com/

MarepuanbHO-TEXHHUECKOE OOecrieueHHe 3aHATUSA: JOCKA, KOMIBIOTEpP C AOCTYIOM K CETH
«MHTEepHET», IPOEKTOP.

Tema 5 (4 u.) Ypasnenus, oonyckaroujue nonudicerue nopsaoxa

[lenb 3aHATHA: U3YUNUTh HEKOTOPHIE YPABHEHUSI BTOPOTO MOPsIIKA, KOTOPBIE MOYKHO PELIUTh

MyTEMHU CBEJCHUS UX K YPaBHEHHUSAM IIEPBOTO MOPSJIKA.

dopma npoBeieHHs — OIPOC, PELIeHNE 3a1ay.

Bomnpocs! 1u1st 06cykaeHus:

1. Kakue Ttumbl ypaBHEHHUH BTOPOrO IMOPSAJIKA MOKHO CBECTH K Au(depennanbHbIM
YpaBHEHUAM mopsaka 1?

2. C npoMompbl0 KakMX 3aMEH IEPEMEHHBIX OCYILECTBISAETCS IOHMKEHUE TNOpsaKa
nuddepeHIaIbHO ypaBHEHUS?

KoHTponbHbIE BOIPOCHI:

d¥y : dy
1. HaiiguTe oOmee pemeHne ypaBHEHUS dxc? dx

d*y dy

2. Haiigure ob1ee perieHue ypaBHEHUS Tdxer T dx .
d*v  fdvy: .
—+|=] =2e7¥

3. HaiinuTe ob1ee penieHue ypaBHEHUS dx? (dx) .

4. Haiitu ob1iee perieHne ypaBHEHHS

Cnucok UCTOYHUKOB U JIMTEPATYPHI:

1. Hemunosuu b.I1., Monenos B,I1., [luddepennmanbusie ypaBHeHHUS;

2. KpacnoB M.JI., Kucener A.U., Makapenko I'.11. O6bikHOBeHHbIE nU(hepeHInanbHbIe

ypaBHEHHUS: 3a1a4u ¥ IPUMEPHI C MOAPOOHBIMH PEIICHUSIMH.

3. IIucemennsli J[. KoHCIeKT aeKIuii 0 BBICIICH MaTeMaTHKE.

4. ®ununmo A. ®. Coopuuk 3a1a4 o AudQepeHnrnaibHbIM YpaBHEHUIM.

[Tepeuens pecypcoB HHGOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHeT»:

http://eqworld.ipmnet.ru/ru/solutions/ode.htm

0

http://www.wolframalpha.com/
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MatepuanbHO-TEXHUYECKOE OOecrieueHre 3aHATUSA: JI0CKA, KOMIBIOTEP C JAOCTYIIOM K CETH
«HTEepHEeT», MPOEKTOP.

Tema 6 (4 u.) Jlunetinvle ypasnenusi nepeoco nopsoka. llpubnusxicénnoe peuieHue ypagHeHutl

C NOMOWbIO PAO08

Llenp 3ansaTua: BpipaboTaTh HAaBBIKM pEIIEHUS HEOJHOPOIHBIX JIMHEHHBIX YypaBHEHUN

MEPBOro MOPSAJIKA U METOJbl PEIICHUs] YPAaBHEHUH C HCIOJb30BAaHUEM TEOPUU CTENEHHBIX

PAIOB.

dopma npoBeneHUs —OIPOC, PELIEHUE 3a/1a4.

Bormpocs! 1yist 06¢cyxeHus:

1. KaxoBbl OCHOBHBIE CBOMCTBA JIMHEHHBIX YpAaBHEHUMN?

2. B uém cyTh MeTOAa BapualMM IPOU3BOJBHOM IOCTOSHHOM B Ciy4yae JIMHEHHBIX
ypaBHEHU MEPBOTO MopsIka?

3. Kakum o0Opa3oM cTeneHHble psbl MOXHO HCIIOJIb30BaTh NMPUMEHUTENIBHO K PEIICHUI0
Qg epeHaIbHbIX ypaBHEHUNA?

KonTposbHbIE BOPOCHL:

dy 2
N + 2xy = 2xe
1. Haiitu oOmiee perieHue ypaBHeHus dx .
dy in 2
. —Vecosx = sin2x
2. Haiitu obmiee pemeHne ypaBHeHus dx -~ .
dy .
. xb —1)—+yv=x"2x -1)
3. HaiiTu peuieHue ypaBHEHUs , YAOBJIETBOPSIOIIEE YCIOBUIO
diy
- _-x}:r = 2}:’

4. ]JlaHo ypaBHeHME dx? . HaliTn nepBble Tpu HEHyJIEBBIE WIECHA Pa3JIOXKECHUS

ero peleHnus, yosieTsopsiomero yeaosuim Y0 =1y (0) =0
dy

yvi=x-—vy
5. HaHo ypaBHeHue dx

. Halitu niepBble Tpu HEHYJIEBBIE YJI€HA PA3JIOKECHUS

€ro pelLeHns], yoBIeTBopsowero yeaosusam ¥(0) = 2

CnuCcOK NCTOYHUKOB U JINTEPATYPHI:

1. Hemuposuu B.I1., Monenos B,I1., /luddepennanbubie ypaBHEHUS.

2. KpacnoB M.JI., Kucener A.U., Maxkapenko I'.11. O0bikHOBeHHBIE nU(DepeHITnaTbHbIC
ypaBHEHUsI: 3a/la4i U IPUMEPHI C MOAPOOHBIMU PEIIECHUSIMH.

3. IIucemennsli J{. KoHCIEKT aeKIui 1m0 BBICIICH MaTeMaTHKE.

4. Owmunnos A. @. CoopHUK 3a7a4 110 1udPepeHInaIbHBIM YpaBHEHHUSIM.

[Tepeuens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKALIMOHHON ceT «HTepHEeT»:

http://eqworld.ipmnet.ru/ru/solutions/ode.htm

http://www.wolframalpha.com/

MarepuanbHO-TeXHUYECKOE 00€CTIeUeHUEe 3aHATHS: JOCKA, KOMITBIOTEP C JOCTYIIOM K CETH
«HTEpHET», TPOEKTOP.

Tema 7 (4 u.) Jlunetinvie 00HOpPOOHBIE Ouhhepenyuarvhvle ypagHeHUuss ¢ NOCMOSHHbLMU
K03 puyuenmamu — cryyail 8ewecmeeHHblX KOpHel XapamepucmuiecKko2o MHO2041eHa.
Llenp 3ansatua: OCBOUTh METOJbl PEIICHUS OJHOPOAHBIX YpPaBHEHUH C IOCTOSHHBIMHU
K03 pHIIMEHTaMHU B CITyYae BEIIECTBEHHBIX KOPHEH.

dopma npoBeieHUs — ONPOC, PEeLIeHHE 3a/1ay.

Bomnpocs! 11t 06cyxaeHus:

1. CaolicTBa TMHEWHBIX YPaBHEHUH ¢ TOCTOSHHBIMU K03 punimenramu.


http://eqworld.ipmnet.ru/ru/solutions/ode.htm
http://www.wolframalpha.com/

2. Uto Takoe XapaKTEPUCTUYECKHUU MHOTOWIEH JIMHEHHOTO YpPaBHEHHUS C IMOCTOSHHBIMHU
kodpunrentamu’?
3. Kakue peiieHust COOTBETCTBYIOT ITPOCTHIM BELLIECTBEHHBIM KOPHSIM?
4. Kakue penieHus COOTBETCTBYIOT KPaTHBIM BEIIECTBEHHBIM KOPHSIM?
KoHTposibHbIE BOTPOCHI:
déy _di*v _dy

1. Haiitu obmmee pelenne ypaBHeHus dx? CYdx® Tdx 0
@ - 5@ +v= 0
2. Haiitm pemenue ypaBHeHus dx* —dx? - , YJOBIJIETBOPSIOLIEE YCIOBUIM
y'@=0 y'(@©=1 y@=0 y=1
a2y div dy
. ——t2—_— 44— =0
3. Haiitu oOmiee penienue ypaBHeHuUs dx 3 dx?  dx
@— @—'—?d}r_g'p:
4. Haiitu pemeHue ypaBHeHus —dx?®  dx? dx ~ , YIOBJETBOpSIOLIEE

yeropusam ¥ @ =1 y(@=0 yO)=1

CHMCOK UCTOYHUKOB U JINTEPATYPHI:

1. [Jemunosuu b.I1., Moznenos B,II., [luddepennmanbable ypaBHEHUS;

2. KpacnoB M.JIL., Kucene A.U., Makapenko I'.I. O0bikHOBEeHHBIE U DepeHITnaTbHbIC
ypaBHEHHUS: 3a/1a4u ¥ IPUMEPHI C MOAPOOHBIMH PEIICHUSIMH.

3. TIlucebmennsniii JI. KoHCHEKT €KUM 1O BBICIIEH MaTEMAaTHKE.

4. @unmunmoB A. @. CoopHHK 3a1a4 110 JU(PepeHIIHaTbLHBIM YPAaBHEHUSM.

[Tepedens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOMN ceTu «HTepHeT»:

http://eqworld.ipmnet.ru/ru/solutions/ode.htm

http://www.wolframalpha.com/

MarepuanbHO-TeXHUYECKOe 00eCTieueHne 3aHATUS: JOCKA, KOMITBIOTEP C OCTYIIOM K CETH
«HTEpHET», TPOEKTOP.

Tema 8 (4 u.) Jlunetinvie 00HOpPOOHBIE Ouhepenyuanrvhvle ypagHeHUuss ¢ NOCMOSHHbIMU
KO2G(hhuyuenmamu — cayuail 6euwecmeeHHblX U KOMIIEKCHbIX KOPHell Xapamepucmuiecko2o
MHO2O0UNIeHa

Hens 3anstus: Oceoumsb memoobl peuieHus O0OHOPOOHBIX YPABHEHUU C NOCMOSHHLIMU
Ko3ghpuyuenmamu 6 oowem ciuydae.

dopma npoBeeHUs — OMPOC, pelIeHHe 3a/1ay.

Bomnpocs! 1uist 06cyxaeHus:

1. Kakwue pemeHus COOTBETCTBYIOT NPOCTHIM KOMITJIEKCHBIM KOPHSIM?

2. Kakue pemieHus: COOTBETCTBYIOT KPaTHBIM KOMITJIEKCHBIM KOPHSIM?

KoHTposibHBIE BOIIPOCHI:

4’y + 16y =10
1. Haiitu oOmee pemeHue ypaBHEHHsS dx? - , @ TaK)K€ 4YacCTHOE pEIICHHUE,
yaoBnetBopsiowee ycnosuro ¥ 0)=—4  y(@ =1
dly + M) + 139 —
2. Haiit obmiee pemeHne ypaBHeHHS dx 2 dx? dx

df)}:r_ d-‘}:r dz}:r_ d=}r+ d}:l’ 21? _ u
3. Haiitu oOmiee penienue ypaBHeHust dx? — dx#* dx® dx3 dx

d4y d3y diy dy _
4. Haiitu obmiee pemieHre ypaBHEHHS dx 4 * *d.x’ * Bd.x’ * BE Tay=0
CIHUCOK MCTOYHHUKOB M JINTEPATYPHI:

1. Hemuposuu B.I1., Moznenos B,II., [luddepenimansabie ypaBHEHUS;



http://eqworld.ipmnet.ru/ru/solutions/ode.htm
http://www.wolframalpha.com/

2. KpacnoB M.JI., Kucener A.U., Makapenko .. OObikHOBeHHBIE TUDdepeHITnaTbHBIC
ypaBHEHHUS: 3a1a4u ¥ IPUMEPHI C MTOAPOOHBIMH PEIICHUSIMH.
3. IMucemennsiii [{. KoHCnIEKT IeK1Mii MO BBICIIEH MaTEMaTHKE.
4. ®umunmoB A. ®. CoopHuk 3a1a4 1Mo AuddepeHIInaTbHBIM YPaBHCHHUIM.
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»:
http://eqworld.ipmnet.ru/ru/solutions/ode.htm

http://www.wolframalpha.com/

MatepuanbHO-TEXHUYECKOE OOECTeueHUE 3aHATUA: JI0CKa, KOMIIBIOTEP C JOCTYIOM K CETH
«HTEpHET», IPOEKTOP.

Tema 9 (6 u.) PeweHue nUHEUHbLIX HEOOHOPOOHBIX YPABHEHUlN C NOCMOSHHbIMU
Ko3¢hhuyuenmamu
[lenp 3amsTus: OTpaboTaTh HABBIKM PEIICHUS HEOJIHOPOIHBIX JIMHEWHBIX YpaBHCHHHA B
Ciy4ae, KOr/a MpaBasi 4acTh SIBJIIETCS KBA3UMHOTOYWICHOM.
dopMa npoBeAeHUs1 —ONpPOC, pEUICHUE 3a]1ay.
Bonpocs! 1i1st 06cyxaeHus:
1. Yro Takoe KBa3UMHOIOUJIEH?
2. Yro Takoe pe30HaHCHBIN U HEPE30HAHCHBIN BUJI TPABOM YaCTH.
3. CrpykTypa penieHuil B Hepe30HAaHCHOM ClIydae.
4. CrpykTypa peuieHuil B pe30HaHCHOM Cllydae.
KoHTposibHBIE BOITPOCHI:
diy diy dy

1. Pemmrts ypaBuenue dx? T T gy YT
d3y  diy .
= -—=—=12x%+6

2. Peummts ypaBHeHue dx?® dx? x5 6x
d=}1+ dy _ gyxig”

3. Pemuts ypaBHeHue dx? = dx .
d*y dy

— = L 10— 4 25y = 4
4. Pemmwutsb ypaBHeHUE dx? N dx T2 =

d3y dy .
5. Pemmrthb ypaBHeHHe dx? N Eﬁ T2y =xsinx .
CnuCcOK UCTOYHUKOB U JINTEPATYPHI:
1. Hemunosuu b.I1., Monenos B,I1., [luddepennuanbubie ypaBHeHMS;
2. KpacnoB M.JI., Kucene A.U., Makapenko ['.M. OObikHOBeHHBIE TUDdepeHITnaTbHBIC
YpaBHEHHUS: 3a/1a4U ¥ IPUMEPHI C MOAPOOHBIMH PEIICHUSIMH.
3. IIucemennsiit JI. KoHCHEKT NEKIMI 1O BBICIIEH MAaTEMATHKE.
4. OununmnoB A. @. CoopHUK 33124 10 1udPepeHIInaIbHBIM YPaBHEHHUSM.
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHOM ceTn «IHTepHeT»:
http://eqworld.ipmnet.ru/ru/solutions/ode.htm

http://www.wolframalpha.com/

MatepuanbHO-TEXHUYECKOE OOeCTieueHUE 3aHATHUS: IOCKA, KOMIBIOTEP C JAOCTYIOM K CETH
«HTEpHET», TPOEKTOP.


http://eqworld.ipmnet.ru/ru/solutions/ode.htm
http://www.wolframalpha.com/
http://eqworld.ipmnet.ru/ru/solutions/ode.htm
http://www.wolframalpha.com/

Ipunoowcenue 1
AHHOTAIUA JUCHUIIJINHBI

Jucuunnuna «Auddepennnanbaple ypaBHEHHS U MX TPUIOKEHUS) pealn3yeTcs Ha
OTneneHny HHTEIUICKTYaIbHBIX CHCTEM B TyMaHUTapHOU cdepe Kadeapoi MaTeMaTHKH, JTOTHKH
Y MHTEJJIEKTYaIbHbIX CHCTEM B TyMaHUTAapHOU cdepe.

[{enb TUCIUTUTHHEI - 00yYeHHEe CTYICHTOB TEOPETHICCKUM OCHOBAM M IMPAKTHICCKUM METOaM
TEOPHH OOBIKHOBEHHBIX TU(PGEPEHIINATBHBIX YPaBHEHHH, BKIFOYast O0IIETEOPETHICCKHE
BOIPOCHI (TeOpeMa CyIIeCTBOBAHHUS U €IMHCTBEHHOCTH PellleHus 3a1aun Kolm) u 0CBOCHHUIO
MPAKTUYCCKUX PUEMOB PEIICHUS HEKOTOPBIX TUIIOB YPaBHEHHH, a TAKKe HCITOJIb30BAHHIO
TuQhepeHIMaTbHBIX YPAaBHEHHI B TIOCTPOCHUN Y aHAIM3E MOJIEJIel €CTeCTBCHHOHAYYHBIX U
COIMATILHBIX TPOIIECCOB.
3amaun JUCLUILIMHEI
dbopMHpOBaHHE Yy CTYICHTOB CHUCTEMbI TIOHSTHH M HaBBIKOB, HEOOXOJIUMBIX JUISI
JTATBHEUINETO YriTyOIEHHOTO U3yYeHUs TEOPETHUECKUX OCHOB U MPAKTUICCKUX METOJIOB
MTOCTPOCHHUS CHCTEM MCKYCCTBEHHOTO MHTEIUICKTA,;
U3Y4YCHHE TEOPUU M TPAKTHKU pEIIeHUS OOBIKHOBEHHBIX Au(PepeHIInaTbHBIX
YPaBHEHUH;
npuoOpeTeHue  HABBHIKOB ~ KA4YeCTBEHHOTO  aHalM3a  pPEHICHHH  OOBIKHOBEHHBIX
muddepeHIaTbHBIX YPaBHEHUH;
W3YYCHHE TMPAKTUKHA MPUOIMKEHHOTO PpEIICHHUs] OOBIKHOBEHHBIX JH(PEpeHIINATHHBIX
YpaBHEHHIA C TIOMOIIbIO CTENICHHBIX PSJIOB;
pa3BUTHE HABHIKOB MPUMEHEHUS M3YYEHHOTO MATeMAaTUYECKOTO ammapaTa K pelieHUro
MPAKTUYECKUX 3aJ1ad.

JluciumuinHa HarpaBieHa Ha (GOPMHPOBAHKE CIICAYIONUX KOMIICTCHITHIA:
[TIK-1 — Criocoben pazpabaThiBaTh alrOpUTMBI 00pabOTKH HH(OpPMAITUHU C
WCIOJIb30BAHUEM COBPEMEHHBIX MATEMAaTHUECKUX METOJIOB,
[TK-2 — CriocobeH npeacTaBisTh Pe3yIbTaThl HCCIEAOBAHUHN U pa3paboToK B (hopmax
0TYETOB, pedepaToB, MyONTHKAIIUNA U MTyOJIUYHBIX 00CYKISHUH.

B pesynbraTe 0OCBOCHUS TUCIUILTUHBI O0YYarOIIUICS TOIDKEH:

3HAaTh:
orpeienieHne OOBIKHOBEHHOTO TU(PEpEeHIINATBFHOTO YPAaBHEHHUS;
OIpeIeJICHNE NHTErPAIBHON KPUBOW;
nocTaHoBKY 3aaauu Komm a1 00bIKHOBEHHBIX AU epeHIInanbHbIX YpaBHEHUH;
OTIpeieIeHNEe OCHOBHBIX THIIOB OOBIKHOBEHHBIX AU (hepeHInaNbHBIX YPaBHEHUH
MIEPBOTO W BTOPOTO TOPSIIKOB.

YMers:
JTOKa3bIBaTh OCHOBHBIEC YTBEP)KJICHHUS U TEOPEMBI, BXOASIINE B JaHHBIA KypC;
pemaTh NpocTeHIIe TUIIBI OOBIKHOBEHHBIX AU((epeHInanbHbIX YpaBHEHUH IEPBOTO U
BTOPOTO MOPSI/IKOB;
UCTIOJIb30BATh MPUOIKEHHBIE METO/IBI PEIICHHSI OOBIKHOBEHHBIX TU(HEpEeHITNATBHBIX
YpaBHEHUH;
yCcTaHaBIMBATh AU depeHInaNbHbIe CBA3U MEKIY AMHAMUYECKUMHU XapaKTepUCTUKAMHU
(U3NIECKHUX U COLMAITBHBIX IMPOILIECCOB U CHCTEM.

Bnaners:



HaBBIKAMU TIOCTPOCHHUS ¥ HCCIIEIOBAHUS TIPOCTHIX MATEMAaTHYECKUX MOJIEIICH
€CTECTBEHHBIX U COLIMATILHBIX MPOIIECCOB C UCTIOIH30BAHUEM OOBIKHOBEHHBIX
muddepeHIMATBHBIX YPaBHEHU;

HaBBIKAMU KaYE€CTBEHHOTO M KOJIMYECTBEHHOTO aHAIIN3a PEIICHUH.

MPAKTUYECKUM OIBITOM MPEACTABICHUS PE3yIbTAaTOB UCCIIEIOBAaHUI B BU/IE OTUETOB U
My OJIMYHBIX 00CYKICHUH.

[To pucuuIuIMHEE NpeayCcMOTpEeHa MPOMEXYTOUHast aTTecTalus B (hopMe 3K3aMeHa.

0611[8.5[ TPYAOCMKOCTb OCBOCHHA JUCHHUIINIMHBI COCTABJIACT 3 3a4YeTHBIX CANHUIIEI.



JIUCT UBMEHEHUIA!

Ipunoorcenue 2

Ne | Tekcr akryanusanuu uinu npuiaraeMelii k PITJI nokyMmeHT, Harta Ne
COAEpKAIIUN U3MEHEHUS IPOTOKOJIA
4 | ITpunoxenue Nel 08.06.2020 6

[Tpunoxenue k mucty nameHeHuit Nel

|1. Crpykrypa mucuuniaunsl (k m. 2 PII{ na 2020)

[na Ol BO marnctpatypbl U3MeHeHus Tos1bKo 3a 2020 T.



CTpyKTypa AMCUUIIMHBI JISI 0YHOH )OopMBbI 00yYeHUs

OO6mrast Tpy10EMKOCTD AUCIUIUINHEI COCTaBIAET 3 3.€., 114 4., B TOM 4mclie KOHTaKTHAas padoTa
00y4JaroIuXcs ¢ mpernojaBareneM 42 ., MpoMeKyTouHas aTrectanus 18 4., camocrosTenpHas pabora
oOyJatomuxcs 54 4.

Ce Buapl yaeOHO# paboThI
Me (B "acax)
CT KOHTaKTHast Ca
Dopmbl
p |Jlex | Ce |[IIp MO TeKyIIero
MU | MU | aK CTO KOHTPOIA
No Pasnen Hap | T | 17260 [Tpom ATe YCIIEBA€MOCTH,
I/ | AUCLMIUIMHBY/TEMBI e paTop | exyTo b bopma
N wpre Y-Has Had MIPOMEKYTOUHOMN
M€ | samsar | arrect pad aTTecTaluu (no
| ug anus ora cemecmpam)
HS
TH
o
1 3agayu COBpEMEHHOro | 3 2 2 6 YcrHbIi onpoc
€CTECTBO3HAHMSI,

MIPUBOISATITNE K

muddepeHanTbHBIM

yYpaBHEHUSIM.

Brenenue B 00111y10

TEOPUIO

OOBIKHOBEHHBIX

Qg depeHIraIbHBIX

ypaBHEHUU

2 OCHOBHBIE TUIIBI 3 4 16 24 | YcTHBIi ompoc

OOBIKHOBEHHBIX Jomarnee

nuddepeHIaTbHBIX 3amanue (1-i

YpaBHEHUI U METObI 0J10K)

UX pELICHUs IIncemenHas
KOHTPOJIbHAS
pabota

3 JIuneitnbie 3 4 14 24 | YcrHbIil onpoc
muddepeHmaibHbIe Jomainee

YpaBHEHHUS C 3ajanue (2-i

MTOCTOSTHHBIMH 0JI0K)

KodpdunmeHTaMu [Tucbmennas
KOHTPOJIbHAS
pabora

4 | ’k3aMeH 3 18 9K3aMEH 110
Oumeram
UTOTO: 10 |32 18 54




2. O0pa3oBaTesibHbIe TexHOJOorNM (K .4 Ha 2020 r.)

B nepuon BpeMeHHOro MPHOCTAHOBJIEHUS MOCELIEHUS OOYYaIOIUMUCS MOMELIEHUN U
tepputopun PITY. nns opranuzanuu y4eOHOTO IMpoliecca ¢ NMPUMEHEHHEM JIIEKTPOHHOTO
o0Oy4eHHs ¥ AUCTAHIMOHHBIX OOpa30BATENBHBIX TEXHOJIOTHH MOTYT OBITh HCIIOJIb30BAHbI
cienyromue oopa3oBaTeIbHbIE TEXHOJIOTUU:

— BUJICO-JIEKIIUH;

— OHJIAIH-JIEKLIUU B PEKUME PEajIbHOTO BPEMEHU;

— DJIEKTPOHHBIE YUYCOHHUKH, YueOHBIE TTOCOOUS, HAyUYHbIE H3aHUS B DJICKTPOHHOM BHJIC U
JOCTYI K MHBIM DJIEKTPOHHBIM 00pa30BaTebHBIM PECYpCaMm;

— CUCTEMBI JJIsl 3JIEKTPOHHOT'O TECTUPOBAHMUS;

— KOHCYJIbTAIlUH C UCIOJIb30BaHUEM TEIEKOMMYHHUKAIIMOHHBIX CPECTB.

3. llepeuens B u UCC (k n. 6.2 na 2020 r.)

Nent HaumenoBaunue
/m

1 | Mexnynaponnbie pedeparuBHbie HaykoMmeTpudeckue bJl, mocTymHbie B pamMKkax
HanuoHaIsHOM noanucku B 2020 r.
Web of Science

Scopus

2 | IlpodeccuonanbHble mosHOTEKCTOBBIE B/I, HOCTymHbBIE B paMKax HallMOHATIBHON
noxmnucku B 2020 1.

XKypnanel Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypnanst Taylor and Francis

3 | [IpodeccronabHbIe MOTHOTEKCTOBBIC B/

JSTOR

N3nanus mo oO1eCTBEHHBIM U TYMaHUTAPHBIM HayKaM
OnexktponHas 6ubimoreka Grebennikon.ru

4 | KomnbloTepHbIe CIIPaBOYHbIE TPABOBBIE CUCTEMBI
Koncynbrant Ilmtoc,
l'apant

4. Cocrtas nporpammuoro odecnevenusi (I1O) (k n. 7 na 2020 r.)

Nenr Haumenosanue 110 [IpouzBoauTenn Cmoco0
/m pacmpocTpaHeHus
(ruyensuonnoe unu
Cc80000HO
pacnpocmparsiemoe)
1 Adobe Master Collection CS4 Adobe JIALIEH3UOHHOE
2 Microsoft Office 2013 Microsoft JIMIIEH3UOHHOE
3 Windows 10 Pro Microsoft JIALIEH3UOHHOE
4 Kaspersky Endpoint Security Kaspersky JMIICH3UOHHOE
5 Zoom Zoom JINIICH3UOHHOE







