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1. HosicHUTEJIbHAS 3aIIHCKA
1.1 Heanb u 320294 AUCHUILIHHBI

L{enb TUCIUIUTHHEI - 00yYeHHEe CTYJCHTOB TEOPETUYSCKHMM OCHOBAM M IMPAKTHYCCKHM METOJ1aM
TEOPUHU OOBIKHOBEHHBIX JU((EepeHINATBHBIX YPABHEHHM, BKIIIOUasi O0IIETEOPETUICCKUE BOIIPOCHI
(TeopemMa CyIIeCTBOBAaHHUS M €IUHCTBEHHOCTH PelICHMS 3a1a4u KoIln) 1 OCBOCHHIO MPaKTHICCKUX
MpUEMOB PEIICHUSI HEKOTOPBIX TUIIOB YPaBHEHUH, a TAaKXKE MCIIOIh30BaHUIO TU(PepeHITnaIbHBIX
YPaBHEHHI B MOCTPOCHHUU W aHAJIM3€ MOJIC/ICH €CTeCTBEHHOHAYYHBIX U COIIMAILHBIX MPOIICCCOB.
3amauy JUCIUILIMHEI
® (opMHpOBAHKE y CTYJCHTOB CHCTEMbI IMOHATHH W HAaBBIKOB, HCOOXOIUMBIX JUIS JATbHEHIIIETO
yIIyOIEHHOTO N3YUYCHHS TEOPETUYECKUX OCHOB U MTPAKTUYECKUX METOJIOB MTOCTPOCHUS CHCTEM
HMCKYCCTBEHHOT'O MHTEIIICKTA;
® U3YYCHHE TEOPUU U MPAKTUKU PEIICHUsI OOBIKHOBCHHBIX MU (DEepeHINATBLHBIX YPaBHEHU;
® 1proOpeTeHue HaBBLIKOB Ka4eCTBEHHOT'O aHajau3a peleHui OOBIKHOBEHHBIX
¢ hepeHINATBHBIX YPaBHCHHI,
® U3Y4YCHHE MPAKTUKA HPUOMIKEHHOTO peIIeHUs OOBIKHOBCHHBIX U epeHIMaTbHBIX
YPaBHEHHI C TIOMOIIBIO CTEIICHHBIX PSIJIOB;
® pa3BUTHC HABBIKOB NPUMEHCHHUS W3YYCHHOTO MAaTEMaTHUYECKOro armrmapara K peIIeHUI0
MIPAKTUIECKHX 3a]1ad.

1.2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUS M0 TUCUMUILUINHE, COOTHECEHHBIX €
HHAUKATOPAMHM JTOCTHKEHUSI KOMIEeTeHIH

Komnerenuust HNHaukaTopbl KOMIETeHIUI Pe3yabTarbl 00yyenust
(K01 ¥ HANMEHOBAHHE) (Ko 1 HAaWMEHOBAHHE)
ITK-1 Cnocoben ITK-1.1. 3HaeTr TeopeTHUeCKHE 3HaTh:
pa3pabaThiBaTh ArOPUTMBI OCHOBBI IOCTPOCHHMS AITOPUTMOB | IOCTAHOBKY 3anaun Komw st
00palboTky HH(pOpMALHH C 06paboTkH WH(HOPMAIIHH. OOBIKHOBEHHBIX
HCTIONE30BAHNCM nauddepeHIMATBHBIX YPaBHEHUI;
COBPEMCHHBIX [1K-1.2. YMeeT OnuchIBaTh OITpEJIEIICHNE OCHOBHBIX THUIIOB

MaTeMaTHYECKUX METO/I0B 6
AJITOPUTMBI 0OPabOTKH OOBIKHOBCHHBIX

nudepeHIabHBIX YPaBHEHUM
MIEPBOTO U BTOPOTO MOPSIIKOB.
YMers:

pelaTh IPOCTeHIINe THITHI
OOBIKHOBEHHBIX
nuddepeHIranbHbIX ypaBHEHUH
MIEPBOTO U BTOPOTO TMOPSIKOB;
UCTIONB30BaTh MPUOIIKEHHBIE
METOIbI PEIICHUST OOBIKHOBEHHBIX
mudhepeHIaTbHBIX YPaBHEHHI;
yCTaHABIIUBATh
mudhepeHIMaTbHBIC CBA3H MEKIY
JTUHAMHYCCKHMH
XapaKTePUCTHKAMU (PUZNIECKUX U
COIMATTLHBIX TIPOIIECCOB U CHCTEM.
Bnanets:

HaBBIKaMU TIOCTPOCHUS U
WCCIIETOBAHUS MPOCTHIX
MaTeMaTUYECKUX MOJEIEeH
€CTECTBEHHBIX U COIMAIBHBIX

I/IH(i)OpMaLII/II/I C UCIIOJIBb30BAHHNEM
COBPEMCHHBIX MaTEMaTUUYCCKUX
METOO0B.

I1K-1.3. meeT npakTHYECKHit
OIIBIT Pa3pabOTKU aJIrOPUTMOB
00paboTKu HHpOPMALINH C
UCIIOJIb30BaHUEM COBPEMEHHBIX
MaTeMaTHYECKHX METOJI0B




MIPOLIECCOB C UCIOJIb30BAHUEM
OOBIKHOBEHHBIX

g hepeHIMaTbHBIX YPaBHEHHUI,
HaBbIKAMH Ka4€CTBEHHOTO U
KOJIMYECTBEHHOTO aHaTn3a
pelIeHU.

[IK-2 Crocoben
MPEICTaBIATh Pe3yIbTaThl
HCCIIeIOBaHNH B pa3paboToK
B (popMax oT4eTOB,
pedepaToB, myOIHUKaIui 1
MyONMUYHBIX 00CYKICHUI

I1K-2.1. 3Haer ctanmapThl U
JIOKaJIbHbIE HOPMATUBBI
MpeACTaBICHUs PE3yIbTaTOB
WCCIICIOBAHUS B OTUETAX,
pedeparax, myOIUKaHIX 1
Mpe3eHTaLHUsX.

[1K-2.2. YMmeeT ohopMIsITh
COOOIIIEHUS O pe3yabTaTax
HUCCJIEIOBAaHUM B BUJIE OTUYETOB,

3HaTh:

orpezesieHue OOBIKHOBEHHOTO
nudepeHIMaIBHOTO YPaBHEHHS,
OIIpEJIEIICHUE UHTETPATIbHOMN
KPHUBOM.

YMers:

JIOKa3bIBaTh OCHOBHBIC
YTBEPKACHUS U TEOPEMBI,
BXOJISIIIIUE B JAHHBIA KypC.

Bnagers:

PaKTUYECKUM OIIBITOM
IPEJICTaBIECHUS PE3YJIbTATOB
UCCIIeIOBaHU B BU/I€ OTYETOB U
yOJIMYHBIX 00CYXKIEHUI.

pedeparoB, Hay4IHBIX cTaTel U
IIPE3EHTaLUN.

[IK-2.3. NMeeT mpakTUYeCcKui
OTIBIT IPEACTABIICHUS
pe3yJIbTaTOB HAYYHBIX
UCCIICIOBAaHNH B BUJIE OTYETOB,
pedepaToB, HayYHBIX CTaTEH U
MIPE3EHTaLUN.

1.3. MecTo 1McuMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «duddepeHnnanbaple YpaBHEHUS M WX TMPWIOKEHUSD OTHOCHTCA K YacTH,
dhopmupyeMoit yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHHM O70Ka AucuIuinH b1 yyebHoro miaHa.

J171s OCBOEHUS TUCIUILIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUS U BIIaJIeHUs, COOPMUPOBAHHEIE B XOJI€
M3YUYEHUS CIIEIYIOMUX JUCIUIUITMH U MPOXOXKICHUS MPAKTHK: MaTeMaTHYECKUN aHAW3 U anredpa B
00BEMe 1-2 cemecTpoB, a Takke Gpusznka B 00bEMe CpeTHEN MIKOJIBI.

B pesynbTaTe 0OcBOCHUS MTUCIUILTAHBI (POPMUPYIOTCS 3HAHUS, YMEHHUS U BJIaJICHUsI, HEOOXOIMMbIE
JUISL M3YYEHUS CIENYIOIUX TUCHUIUIMH U MPOXOXKIEHUS MPAKTUK: TEOPUsl CIyYalWHBIX IPOLIECCOB,
BBIYMCIIUTENIbHAS] MAaTEeMaTHKA, BEIYUCIUTENbHAS TUHTBUCTHKA, BBEJCHUE B POOOTOTEXHUKY.

2. CTpyKTYpa AMCHUILIHHbI

O61mmas TpyA0EMKOCTh IUCHUIUIHHBI cocTaBisieT 3 3.e., 108 akagemMuyeckux yaca (OB).

CTpyKTypa JTUCHUIIMHBI AJ151 04HOH (pOPMBbI 00yUeHUsI

O6bemM auctuIIMHBI B (GOpME KOHTAKTHOW pPAabOThI 0OyYaromuxcsi ¢ TeAaroruaecKuMu
paboTHUKaMU | (WK JTUIIAMH, TIPUBIIEKaEMBIMH K pean3aliiu 00pa3oBaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, IPY TTPOBEACHUH YUECOHBIX 3aHITHIA:

Cemectp | Tum yueOHBIX 3aHATHIA KommuectBo
4acoB
3 Jlexum 10

! IIpn peanu3anum oOpa3oBaTeILHON MIPOrpaMMBI Ha 0YHO-3a09HOH 1 3209HOHN (hopMax 00ydeHus, TabINIa COCTaBISIETCS IS

KaXI0i (POPMEIL.



‘ CemuHapsl 32

Bcero: 42

O06bemM TUCHUIUTMHBI (MOTYIIs1) B (POpPME CaMOCTOSITEILHON pab0Thl 00YUYAIOUTUXCS COCTABIISIET
48 akagemMuueckux 4yaca(oB).

3. Conepskanue AMCHUILINHBI

Ne [ HaumeHoBanme pa3jaesa Conep:xkanue
JUCIHHUILINHDI

1 | 3agauu coBpeMEHHOTO
€CTECTBO3HAHUS, IIPUBOISIINE K
QG epeHIaIbHBIM YPaBHEHHUSM.
BBenenue B 001y 0 TEOPUIO
OOBIKHOBEHHBIX
nuddepeHIMATbHBIX YPaBHCHUH

1.1 Ilpumepsl BO3HUKHOBEHUS AUPPepeHInanbHbIX
ypaBHEHM B IPAKTUYECKUX 3a/1a4ax

1.2 Onpenenenue 0ObIKHOBEHHOTO
nudepeHIMAIBHOTO YPaBHEHUS, €r0 PEIICHUH 1
ImocTaHoBKa 3agaun Komm

1.3 Teopema cyliecTBOBaHHMSI U €IMHCTBEHHOCTH,
METO/I JIOMaHBIX Diiiepa.

2 | OCHOBHBIC THITBI OOBIKHOBEHHBIX
nuddepeHIaIbHBIX YPABHCHHH U
METOJTbI UX PEIICHHUS

2.1 YpaBHeHus ¢ pa3iensouMMKCs IEPEMEHHBIMU U
ypaBHEHHUs B MOJIHBIX AU depeHnnanax

2.2 OnHOPOAHbBIE YPaBHEHMUS.

2.3 YpaBHEHUs, JONYCKAIOUME NOH)KEHHE MOPsAKa

2.4 JluHeliHble ypaBHEHUS IEPBOTrO MOPSIKa

2.5 Tpubnmxkénnoe pemenue qudhepeHIaIbHbIX
YpPaBHEHUH € TOMOUIBIO PSIAOB

3 | Jluneitabie muddepeHnpaapHbIE
YPaBHEHMS C TOCTOSSHHBIMHU
Kod(dueHTaMI

3.1 CpoiicTBa TUHENHBIX YPABHEHUN C IOCTOSTHHBIMU
koa(ppurmeHTaMu. XapakTepUCTUIECKUI
MHOT'OYJIEH.

3.2 PemieHusi COOTBETCTBYIOIIUE BENIECTBEHHBIM
KOPHSIM

3.3 PemieHusi COOTBETCTBYIOIINE KOMIUIEKCHBIM
KODHSIM.

4. O0pa3oBaTeJbHbIe TEXHOJIOTHH®

2
3

Pasnen Moxet OBITh IIPEJCTABICH KaK B TEKCTOBOM (hopMe, TaK U B TaOIHIIE

B pasnene yka3siBaroTcst 00pa3oBaTeIbHBIC TEXHOJIOTHH, UCTIOIb3YEMBbIE IPH Pean3alii Pa3INIHbIX BUAOB YIeOHBIX 3aHATHI
11t Hanbosee 3((HEeKTUBHOTO OCBOEHHS JUCIUILTHHEL [Ipy mpoBeneHnn y4eOHBIX 3aHATHI oOecrieunBaeTcsl pa3BUTHE Y 00YJaIOIIXCs
HaBBIKOB KOMaHIHON PabOThI, MEXITMYHOCTHOH KOMMYHUKAITUH, TIPHHATHS PEIICHUH, THAEPCKUX KauecTB (BKIIFOYast IPH HEOOXOIMMOCTH



M Buowi yueonon HNudpopmannoHHbie U
n/ Haumenoeanue pazoena
n paoomul o0pa3oBaTe/ibHbIE TEXHOJIOTHH
1 2 3 5
1 | 3amaum coBpeMEeHHOTO Jlexnus 1. BBoanas nexuusa-oecena.
ecTecTBO3HaHus, npusBojamue k | Cemunap 1. Cemunap-o6cyxaeHHE.
b depeHIaTbHBIM CamocrositenbHa | PaboTa ¢ 371eKTpOHHBIM
ypaBHeHHsIM. BBezieHue B o0mryro | s paboTa KOHCIIEKTOM U UHTEPHET-
TEOPHUI0 OOBIKHOBEHHBIX pecypcamu. KoncynsrupoBanue
Qg depeHInaIbHbIX ypaBHEHUN IIOCPEACTBOM IEKTPOHHOMI
MIOYTHI
2 | OcHOBHBIE TUTIBI OOBIKHOBEHHBIX | Jlekmst 2 Teopernueckas aeKIusl.
nuddepeHrabHbIX ypaBHeHn | CemuHap 2 CemuHap-00CyKIeHHUE.
U METO/Ibl UX pELICHUS [IpakTHKyM MO peLIeHUIO 3a1au.
Cemunap 3 Cemunap-o00CyKaeHUE.
[TpakTHKyM MO pelIeHUIO 3a/1au.
Jlexuus 3 Teopernueckas JeKIus.
Cemunap 4 Cemunap-o00CyKaeHUE.
[TpakTUKyM MO pelIeHUIO 3a/1au.
Cemunap 5 CeMuHap-o6cyxaeHue.
[IpakTHKyM IO penIeHuIo 3a1a4.
Cemunap 6 Cemunap-00CyKaeHuUE.
ITpakTHKyM MO pelIEeHUIO 3a1au.
Cemunap 7 Cemunap-o6cyxIeHHE.
IIpakTHKyM O pelIeHuo 3a1a4.
Cemunap 8 Cemunap-o6cyxIeHHE.
IIpakTHKyM™ 1O pelIeHuo 3a/1a4.
Cemunap 9 IIpakTHueckoe 3aHsATHE.
CamocrositenbHa | PaboTa ¢ 371€KTpOHHBIM
s pabora KOHCIIEKTOM, 3JIEKTPOHHBIM
3aJaYHUKOM U UHTEPHET-
pecypcamu. KoHcynpTupoBanue u
MpUEM TOMAIIHUX 3aITaHUI
IIOCPEICTBOM JJIEKTPOHHOU
IOYTHI
3 | AuddepennmansHoe ucuucnenue | Jlexmus 4 TeopeTnueckas JeKIus.
Cemunap 10 Cemunap-o6cyxIeHHE.
[IpakTHKy™ MO pemeHuto 3a1a4.
Jlexknusa 5 TeopeTnueckas neKus.
Cemunap 11

NPOBEJCHNE NHTEPAKTUBHBIX JIEKLHU, IPYMIIOBBIX JUCKYCCHUH, POJIEBBIX UIP, TPEHUHIOB, AHAIN3 CUTyalluii 1 UMUTAIIMOHHBIX MOJENEH,
TIperolaBaHNe AUCIUILINH (MoOyeli) B popMe KypcoB, COCTABICHHBIX Ha OCHOBE Pe3yJIbTaTOB HAyYHBIX MCCIIEIOBAHMI, B TOM UHCIIE C

Y4ETOM pPernoHaJIbHBIX 0COOCHHOCTEH MPO(hEeCCHOHANBPHON NeITeIbHOCTH BRIYCKHUKOB U TTOTpeOHOCTel paboTomareneif (1.34. [pukas
Ne301).



CeMuHap-o0CyXIeHUE.

Cemunap 12 [IpakTuKyM O pelIeHUIO 3a7ady.
CeMuHap-o0CyXIeHUE.
[TpakuTKyM MO peleHUIo 3a1au.
Cemunap 14
CeMuHap-o6cyxieHue.
IIpakTHKyM 1O pelIeHUIO 3a1a4.
Cemunap 15
CeMuHap-o0CyXIeHUE.
[TpakTHUKyM MO peLIEeHUIO 3a/1au.
CemuHap 16

CamocrostensHa | IIpakTnueckoe 3aHsTHE.

g pabora PaboTa ¢ 31eKTpOHHBIM
KOHCIIEKTOM, 3JIEKTPOHHBIM
3aJJaYHUKOM U UHTEPHET-
pecypcamu. KoHcynbpTupoBanue u
NpUEM TOMAIIHUX 3aJaHUI
IIOCPEICTBOM JJIEKTPOHHOU
IIOYTBI

B nmepuon BpeMEHHOrO MPHOCTAHOBIEHUS TOCEUICHHS OOYYaloUIMMUCS TOMEIICHUH U
tepputopuun PI'TY mist opranusanum yaeOHOTo mpoiecca ¢ MpUMEHEHHEM 3JIEKTPOHHOTO O0YYeHUS U
JTUCTAHIIMOHHBIX  O0pa30BaTENbHBIX TEXHOJOTUH MOTYT OBITh  HCIOJB30BaHBl  CIEAYIOLINE
00pa3oBaTeNbHBIC TEXHOJIOTHH:

— BUJICO-JICKIINH;

— OHJIAH-JIEKI[UU B PEKMUME PEAIbBHOTO BPEMEHU;

— DIIEKTPOHHBIE YUYEOHUKH, Y4eOHbIe TOCOOUS, HAyYHbIE U3/IaHUS B AJIEKTPOHHOM BHJIE U JOCTYII
K MHBIM 3JICKTPOHHBIM 00pa30BaTeIbHBIM PECYpCaM;

— CHACTEMBI IS DJIEKTPOHHOTO TECTUPOBAHUS,

— KOHCYJIbTallU! C UCIIOJIb30BAHUEM TEIEKOMMYHHUKAIMOHHBIX CPEJICTB.

5. OueHKa IUIaHUPYeMBbIX Pe3yJIbTATOB 00yUeHH s

5.1 Cucrema oueHMBaHus"

DopMa KOHTPOJIA Makc. K0JIM4YeCTBO
0aJJI0B
3a oxny Bcero
padoty
Texymui KOHTPOJIb:
® 0Ompoc 5 GamnoB 20 6ammoB
e 10M. 3a7anue (Tembl 2.1—2.5) 5 GamioB 10 GaioB
® KOHTp. pabora (TembI 2.1—2.5) 10 6amioB 10 6amnoB
e ;oM. 3aganue (Temsl 3.1—3.3) 10 6amioB 10 6amioB
® KOHTp. padora (Tembl 3.1—3.3) 10 6amnoB 10 6amnoB
IIpomexxyTouHast arrecTanus 40 6annoB
(9K3aMeH)

4

CucreMa OIGHMBAHHS BBICTPAMBACTCSI B COOTBETCTBHHM C YYeOHBIM IUIAHOM, I/I€ ONpeeneHbl (OpMBI MPOMENKYTOUHOI
aTTecTanud (3a4€T/3a4€T ¢ OIEHKOH/9K3aMeH), H CTPYKTYPOH ANCIHUIINHEL, TAe ONpeaeTeHb! (GOpMbI TeKyIIero KOHTPOJIS. Y Ka3bIBaeTcs
pacnpernenenue 0auIoB o GopMam TEKyIEero KOHTPOJISI U MIPOMEKYTOYHOH aTTeCTallly, CPOKH OTIYETHOCTH.



Hroro 3a cemectp 100
OaIoB

[TomyueHHBII COBOKYMHBIN PE3yJIbTaT KOHBEPTUPYETCS B TPAJAUIIMOHHYIO IIKAJTy OLICHOK U B
IKaly oleHok EBponelickoli cucteMbl iepeHoca u HakorieHus kpeauToB (European Credit Transfer
System; manee — ECTS) B cOOTBETCTBUM C TaOJIUIICH:

100-6amnpHas mikana | TpagumpoHHas mKaia [Ikana ECTS
95 -100 A

8394 OTJIIMYHO B

68 — 82 XOPOIIO 3a4TEHO C

56 — 67 D

50 55 yJIOBJICTBOPUTEIBHO E

20-49 FX

0_19 HEY/IOBJICTBOPUTEILHO HE 3a4TCHO F

5.2 KpnTeplm BBICTABJICHHUSA OLCHKH IO TUCHUIIIMHE

Bamwasl/ | OueHka mo Kpurtepuu oneHKku pe3yJIbTATOB 00y4eHHsI 0 TUCHUILIHHE

Ixana | AucOUILIMHE
ECTS

100-83/ OTJINUHO/ BricTaBisieTcs: 00y4aromeMycsi, €CJId OH TIIy0O0KO U MPOYHO YCBOMII TCOPETHUCCKUI U
AB 38YTEHO TPaKTHYECKHH MaTepHall, MOKET MPOJEMOHCTPHPOBATH OTO Ha 3AHATHAX 1 B XOZe
MIPOMEKYTOYHOMN aTTeCcTaIUH.

OOy4aroNMiics HCYCPIIBIBAIOIIC U JIOTHUSCKU CTPOMHO M3JIaraeT y4eOHbIi MaTepuat,
YMEET YBS3BIBATH TEOPHUIO C MMPAKTUKOH, CIIPABIISIETCS C PEIIEHUEM 3a/1a4
po¢eCCHOHATPHOI HANIPABICHHOCTH BHICOKOTO YPOBHS CIOXKHOCTH, IIPAaBUIIEHO
00OCHOBBIBACT MPUHSATHIC PEIICHHSL.

CB00OIHO OpUEHTHpPYETCSA B yUeOHOU U PO(hecCHOHATBHON InTepaType.

Or1eHKa IO AUCIUIUTAHE BBICTABILIFOTCS 00YUarOIIEMyCsl C YIETOM Pe3yJIbTaToB
TEKYILIEeH U IPOMEXYTOUHOMN aTTECTAIUH.

Kommerenmum, 3akpeniéHHbple 3a AUCIUTUITMHON, cOPMUPOBAHBI HA YPOBHE —
«BBICOKHIY.

82-68/ Xopo1o/ BeicraBinsiercst 00y4aronieMycsi, €CJid OH 3HaeT TEOPETUUECKHN 1 MPAKTHYECKU I
MaTepHaj, TPaMOTHO H IO CYIIECTBY M3JIaraeT ero Ha 3aHATHUIX U B X0
HMPOMEKYTOYHOH aTTeCTAIlH, HEe JOITyCKasl CYIECTBEHHBIX HETOYHOCTEH.
OOy4arommiics IPaBWIEHO MPUMEHSET TEOPETHUECKHE TION0KEHUS TP PeICHUN
MIPAaKTHYECKHX 33134 Mpo(ecCHOHAILHOIN HalPaBIeHHOCTH PAa3HOTO YPOBHS
CJIOXHOCTH, BJIaJeeT HEOOXOAUMBIMH JJIsl TOTO HaBBIKAMH M MPUEMAMH.
JlocTaTo4HO XOpOLIO OPHEHTHPYETCS B yueOHOH 1 poecCHOHATBHON INTEpaType.
OueHka 10 AUCIMIUIMHE BBICTABISIOTCS 00yYaronieMycst ¢ y4ETOM pe3yIbTaToB
TEKyILEH U MPOMEXYTOUHOH aTTeCTalUH.

Komnerennuu, 3akperuiéHHbIe 3a TUCIUIITMHON, COPMUPOBAHBI HA YPOBHE —
«XOPOIIUK».

C 3a4TEHO

67-50/ YIOBJIETBO- BricTaBmsieTcst 00yJaromemycs, €clid OH 3HaeT Ha 6a30BOM YPOBHE TEOPETUIECKHUI U

D’E pI/ITeJ'ILHO/ MPaAKTUICCKHUN MaTCpuUall, )IOHyCKa?T OTACJIBHBIC OH_H/IGKI/I IIpHU €10 U3JIOKCHUHN Ha
3aHATUAX U B XOJI€ MMPOMEKYTOUYHOU aTTCCTAIIUU.

3a4TeHO OOyJarommiics NCIBITHIBAET OIPEAeNEHHbBIC 3aTPYAHEHHUS B TPUMEHEHUN

TEOPETUIECKUX MOJIOKEHINA IPH PEIICHUH MPAKTHIECKHUX 3aa4 MpodeccHoHaIbHON

HaIPaBJICHHOCTH CTAaHAAPTHOTO YPOBHS CIIOKHOCTH, BJIaJIeeT HEOOXOIUMBIMH IS

3TOr0 0a30BBIMU HABBIKAMH U TIPUEMAMHU.

JleMOHCTpHPYET NOCTATOYHBIH yPOBEHb 3HAHHS YUYCOHOW JTUTEPaTYPHI IO AUCIUILIIHE.

O1eHKa N0 AUCIUILTAHE BBICTABISIFOTCS 00yJaromeMycsi C YI6TOM Pe3yIbTaToB

TEKYIIeH U IPOMEKYTOYHOH aTTeCTaIHH.

Komnereniyu, 3aKperuiéHHbIC 32 TUCIUIUIHHON, COPMHUPOBaHBI HA YPOBHE —

«JIOCTaTOYHBIN».




Bbamasl/ | Ouenka nmo Kputepuu oueHkn pe3yabTaToB 00y4eHHUSs 110 AUCUUILIMHE
HIkana | gucuunInHe
ECTS
49-0/ HEYJIOBJIET- BricTaBisieTcss 00y4aromeMycsi, €CiIi OH He 3HaeT Ha 0a30BOM YPOBHE TCOPETUUCCKUI
F,FX BOPHTEIIBHO / | H MIPaKTUYECKUI MaTepual, ﬂOHyCIiaeT rpyObIe OmMOKK PH €T0 N3I0KEHUH Ha
3aHATHUAX U B X0J1€ IPOMEXYTOUYHOM aTTECTallUH.
HE 3a4TCHO

OOy4aromuiics NCIBITEIBACT CEPHE3HBIC 3aTPYAHCHUS B IPUMEHEHHN TEOPETUYSCKUX
MIOJIOXKEHHUH NTPU PEeLICHUH MPAKTHYSCKUX 3a1a4 MPpodeccHOHaNbHOH HalpaBIeHHOCTH
CTAQHIAPTHOT'O YPOBHS CIIOKHOCTH, HE BIIaJieeT HEOOXOIMMBIMH JUIS TOTO HABBIKAMHU H
TIpUEMaMH.

JemoHcTpHpyeT GparMeHTapHbIC 3HAHUS YICOHOH JIUTEPATYPBI IO JUCHHUILINHE.
OtueHKa MO AUCIUIUIHHE BBICTABIIAIOTCSA 00YJAOIIEMyCs ¢ yUETOM Pe3yIbTaToOB
TEKyIIEeH U MPOMEXYTOYHOI aTTECTALIHH.

KoMmreTteHnu Ha YPOBHE «IOCTATOYHBINY, 3aKPEIUIEHHbIC 32 UCUHUILIMHOM, HE
c(OpPMHUpPOBAHBI.

5.3 OueHouyHble cpeacTBa (MaTepuajibl) A8 TeKYIIero KOHTPOJS YCIeBaeMOCTH,
IIPOMEsKYTOUHOI aTTecTaAlNH 00yIAIOIINXCS MO JUCIHILIAHE®

5.3.1. OGpa3mpl 3aJlaHui JUIsl CAMOCTOSATEILHOTO BBITTOJIHCHHS

11. Haiinute ob1iee peuieHre ypaBHeHus dx? = dx?

dy 1
HauepTute nomanble Diiepa 1y ypaBHeHHs GX ~1-¥ cmaromk=01
dy .
o _‘X.'—} +yvet= 1]
Haueprtute Qa3oBblii OpTpeT ypaBHEHUs dx .
v,z AY
o (1—x3p? &y _ y4
Haiinute obmiee pemenne ypaBHEHUS dx U €ro 4acTHOE PEIICHU IIPU

x=0

[IpoBepbTe, UTO ypaBHEHHE SBISETCS YpaBHEHHEM B IOJIHBIX, MU (depeHranax u penmre

€ro.

Haiinute wuHTErpupyrommii MHOXUTENb [UId YpaBHEHHUS

. . - dy
v+ x*y +x}ﬂ—n

pelnTe 3TO ypaBHEHUE.

d}.‘ _ r3 - }_,:

HaiixuTe oblee pelienne ypaBHeHns 4% 2xy

d2y _dy

o XT—==-
Haiigure oOiiee perienue ypaBHeHuss dx?*  dx.

Haiiiute o6mee pernenue ypapHerns 4%°
Haiiznre oOuiee peleHne ypaBHeHUs dx

10. Jlano ypaBHeHue dx?

d*y  (dy\* ay
w (@) vE-0

—vsin2x = cosx

d?y

T = 2xy. .
; > Haiigute MEPBLIC TPU HCHYJICBBIC YJICHA PA3JIOKCHUA

€ro peleHnus B psijl, yAOBIeTBOpsiomero yeaopusam Y0 =1 vy’ (0)=2

d®y  d*y d
) }_J _y=o0

d3y d* d
J }+-1-—J+-1-3—{]

12. Haiigute obLiee peleHne ypaBHeHUs dx3 = dx?  dx

13. Haiitu ob1ee pelieHne ypaBHeHus dx? 2dx

d*y _dy

+yv=x-— 4—

5

HpI/IBOIIﬂTCSI OPpUMEPHI OLCHOYHBIX CPEACTB B COOTBETCTBUU CO CprKTypOﬁ IHUCIUIUINHEI X CUCTEMOM KOHTPOJISI: BApHUAHTBL
TCCTOB, TEMATHKAa IMMCbMCHHBIX pa60T, NPUMEPHI 5K3aMEHAIIMOHHBIX GI/IJICTOB, THUITIOBBIC 3aJ1a4H, KEWCHI U T.II. OHeHO‘IHLIMI/I cpeacTsa
JOJI2KHBI OBITE OOECIIeYeHBI BCE q)OpMI)I TEKYIIEro KOHTPOJIA U HpOMe)KyTO‘IHOfI aTTeCTanun. Onn JOJIZKHBI OBITH OpPHUCHTUPOBAHBI HE

TOJIBKO Ha MPOBEPKY CHOPMHUPOBAHHOCTH 3HAHUH, HO TAKXKE YMEHHUH M BIIaJCHUH.




14.

15.

d =}r d}r = x
Haiitu obliiee penieHne ypaBHeHHS dx 2 3o t2y=5+e"
d’;-‘_gd}-‘_ .
HaiiTu o6lee pelieHue ypaBHEHUs dx2 ~ dx x +cosx

5.3.2. OOpa3Lbl 3a1aHUi A1 KOHTPOJIBHBIX paboT

Kontpoabnas padora Ne 1

Bapuanm 1
ay _ . _ .z
1. HauepTuth hasoBblil MOPTPET ypaBHeHus dx - .
dy
+(x+1)—=0
2. Haiitu oOmee pemieHne ypaBHEHUS x4l ]dx .
dy y
y X———y = xtg=
3. HaiiTu oOmee pemeHue ypaBHEeHUs — dx x.
dy
N x—— 2y = 2x*
4. HaiitThu dYacTHOE peIICHUE YypaBHCHUS  dx , YIOBIIETBOPSIOIIEE YCIOBHIO
ya =0,
5. Iposeputs uto ypaBuenne 2xydx+ (x*-¥*)dy =0 gpusercs ypaBHeHHEM B IONHBIX
muddepeHnmranax u HauTH ero odIee penieHue.
d?y 5 ay
6. Haiitu obwee pelneHne ypaBHeHust dx2 - dx.

Bapuanm 2

1. Haveptuth (pa3oBBIi MOPTPET ypaBHEHHUS .
dy .

— =yfyT +1
2. Haiitu oO1iee perienue ypaBHEHUS Dax— ¥ .

dy ¥

. x—} =y—ex
3. Haiitu oOuiee penienne ypaBHeHUsl  dx
4. HaiiTi 4acTHOE pelleHye ypaBHEHHs , yI0BIeTBOpsifomee yciopuio ¥(0) =1
5. TIpoBepuTh uto ypaBHeHue (2 —9xy*)xdx + (4v* - 6x%)ydy = 0 gppgercss ypaBHEHHEM B
MOJIHBIX AU depeHnnanax 1 HalTu ero odIiee perieHue.

247y _ (d;t-‘)=

6. Haiitu o6mee pemenue ypapaenns ~ 4%°  \dx/
Bapuanm 3
dy
o y—+x=0

1. HauepTtuth (ha30BbIil MOPTPET ypaBHEHHUS = dx .

- dy -
2. Haiitn obmiee pelIeHne ypaBHEHHS CE Dty =0
3. Haiitu obmee pemenue ypapaenns X dy/dx —y = (x + y In{(x + )/x]}
4. Haiitn yacTHOe pelleHHe ypaBHeHus Qyldx+y»ign x=secX  ynopierBopsIONIee yCIOBHIO

v =1

5. Tlposeputs uTo ypaBHeHHe € ~dX — (2v+ xe™¥)dy = 0 gpngercs ypaBHEHHEM B MOJHBIX

muddepeHnnanax u HaifTu ero odliee pelieHue.



¥
=@
6. Haiitu oOiee pelieHne ypaBHEHUS dx )

Bapuanm 4

1.

2.

5.

6.

dy

. ¥—— =2y
Hayeptuthb a30Bblil HOPTPET ypaBHEHUS —dx ”

dy
cigx—+yv=2

HaiiTu obmiee penieHue ypaBHEHUS dx

}.' }.'
_—— 1 —_
HaiiTu obmiee penienue ypaBHEHUS Tax sy
2
o i +xyv+1=
Haiitu uwactHOe perieHue ypaBHeHI/m “dx
y =0,

, YJIOBJIETBOPSIIOIIEE YCIOBHIO

Y4 dx + (v + lnx)dy =
[IpoBepuTh 4TO ypaBHEHHE x SIBIIICTCS. YPaBHEHUEM B IOJHBIX
muddepeHnmranax u HaiTH ero odIIee penieHue.

Haiitu ob1iee pemnieHne ypaBHEHHUS .

KonTtpouabnas padora Ne 2

Bapuanm 1

1.

Pemmts ypaBHeHHE }‘f' +y -2y=0

2. Peumts ypasuenne ¥ —3¥" +3y -y =0
3. Pemuth ypaBHEHHE y -y =2e*
4. PewuTsb YPaBHEHHE } - 3}" + 2}' = XCOsX,
5. Jlano ypasHenue ¥ =XV —¥® HaiiTu mepBele TpU HEHYJIEBHIE WIEHA PA3IOKEHHS ETO
peleHus, yaoBneTBopsiomero yenosusm Y0 =1 |y (0) =0
Bapuanm 2
1. Pemmrts ypaBuenne ¥ +4 +3y=10
2. Pemmts ypaBHEeHUE yr-y-y ey=0
3. Pemmts ypaBHEeHUE }'f' + ¥ = 4xe”
4. Pemwnth ypaBHEHHE vy -4y + 33‘ = e** +sin2x
5. Jlano ypasuenne ¥ =X —¥ +¥* Haiiti nepBble TPy HEHYJICBbIC WICHA PA3/IOKEHHS €TI0
peleHus, yIoBIeTBopsiomero yenosusm Y0 =0y (0)=1
Bapuanm 3
1. Pemmts ypauerne ¥ ~ 2y =0
2. Peumnts ypaBuerne ¥ 3V +2y=0
3. Pemuth ypaBHEHHE }‘f' 2y -3y = e
4. Pemmts ypateriie y' '5'}" = e** cosx,
5. Jlano ypasrenue ¥ = X¥* - x*¥' Haiit mepBble TpU HEHyJIeBbIE UICHA PA3II0OKEHHSA €TI0

peleHus, yI0BIeTBopsomero yenosusim Y01 =2y (0) =2

Bapuanm 4

1.

2.
3.
4

Pemnts ypaBHeHue .

Pemnts ypaBHeHue y'-8y=0
Pewntb ypaBrenne ¥’ + ¥ - 2y = 3xe®
Pemmmtes ypaBHeHne v +y=xsinx,



5. JlaHo ypaBHEHHE ¥y =x+x% -¥* Haiiru [IEPBBIE TPU HEHYJIEBBIE WICHA PA3JIOXKEHHUS
ero peleHus, yjoBieTBopsomero yciaopusm Y0 =2 y (@) =1

5.3.3 CHoucoK TEOpEeTHYECKUX BOIIPOCOB, BBIHOCHUMBIX Ha IPOMEXYTOUHYIO aTTECTaLUI0
(9K3aMeH)

=

BeiBecTn ypaBHEHHE IBM)KEHUS MaTepUAIbHOW TOYKM B I10JI€ CHJIBI TSDKECTH Oe3 yuéra
COIIPOTHBIICHUS BO3yXa.

BeiBecTu ypaBHeHUs na/leHHUs] MaTepUalIbHOM TOUKHU B aTMocdepe.

BriBecTu ypaBHEeHHE KOJICOaHUS IPYKUHBI.

BeiBecTu ypaBHEeHHE IBUKEHMS JOTOHSIOLIETO B 331a4e MOTOHH.

Huddepenunansuoe ypasuenue. O0mye u yacTaple pemenus. [lpumepsr.

3anaua Kommm. Teopema cyliecTBOBaHMS U €IMHCTBEHHOCTH €€ peuieHus. [Ipumepsi.
Metoaa nomansix Ditniepa. [Ipumepsl npumMeHeHUs.

®a30BbIi OPTPET ypaBHEHUH NepBOro nopsaka. [Ipumepsi.

Pemenue ypaBHeHUil ¢ pa3nensonMucs nepeMeHHbIMe. [Ipumepsr.

0. YpaBuenue B nonusix auddepennunanax. [Ipumeps.

1. Meroa unrerpupyouero MHoxxutens. [Ipumepsr.

12. Pemenue omHOpoaHbIX qudPepeHnanbHbIX YpaBHeHHd. [IpumMepsl.

13. Pemienne ypaBHEHHMH BTOPOTO TOPsAKA, HE COAEP)KAIIUX SBHOW 3aBHCHMOCTH OT
Heu3BecTHOH pyHkuu. [Ipumepsr.

RBOooo~NoOT kW

14. Pemienue ypaBHEHUH BTOPOrO MOpsAKa, HE COMAEpXAllUX SBHOM 3aBUCUMOCTH OT ¥ .
[Ipumepsl.

15. JIuneiiHble ypaBHEHUS TIEPBOTO MOPsJIKA M UX cBoMcTBa. [IpuMepsl.

16. Metox Bapwanuy TPOM3BOJBHOW MOCTOSHHOW [UIS JIMHEWHBIX YpPaBHEHHWH MEPBOTO
nopsaka. IIpumepst.

17. llpubnuxénnoe penienre AMPppepeHInaIbHbIX YpaBHEHUN C TOMOLIBIO CTETIEHHBIX PSJIOB.
IIpumepsl.

18. JIuneiiHple ypaBHEHHS C TIOCTOSHHBIMH  KOX(QQHUIMEHTAaMH H WX CBOWCTBA.
XapakTepucTuyeckuii MHOrouseH. Ilpumepsr.

19. Pemienust OJHOPOAHBIX JIMHEHHBIX YPaBHEHHH C TIOCTOSHHBIMH KOd(QHIMEHTaMH,
COOTBETCTBYIOLIME MTPOCTHIM BELIECTBEHHBIM KOPHAM XapaKTEPUCTUUYECKOTO MHOTOUJICHA.
[Ipumepsr.

20. PemieHnss OMHOPOJHBIX JIMHEHWHBIX YPAaBHEHUM C MOCTOSHHBIMHU KO3 PUIIMEHTaMH,
COOTBETCTBYIOLIME KPATHBIM BEIIECTBEHHBIM KOPHSAM XapaKTEPUCTHYECKOTO MHOIOYJICHA.
IIpumepsl.

21. PemieHnst OMHOPOJHBIX JIMHEHHBIX YPAaBHEHUH C TOCTOSHHBIMH KO3 QHIMEHTaMH,
COOTBETCTBYIOIIME MPOCTHIM KOMIUIEKCHBIM KOPHAM XapaKTEPUCTUYECKOrO MHOIOYJICHA.
[Ipumepsr.

22. PerieHnss OJHOPOJHBIX JIMHEHHBIX YPAaBHEHUH C MOCTOSHHBIMHU KO3 QHUIIMEHTaMH,
COOTBETCTBYIOIINE KPATHBIM KOMIUIEKCHBIM KOPHSM XapaKTEPHUCTHYECKOTO MHOIOYJICHA.
IIpumepsl.

23. PemieHnsi HEOAHOPOJHBIX JIMHEHHBIX YPaBHEHHWH C IOCTOSHHBIMH KOX(pQUIMEHTAMH B
HEPE30HAaHCHOM cityyae. [Ipumepsl.

24. PerieHnss HEOAHOPOJIHBIX JIMHEHHBIX YPaBHEHWH C MOCTOSIHHBIMH KOd(duumeHTamMu B
pe30HaHCHOM cityuae. [Ipumepsl.

6. YueOHo-MeToqu4ecKoe U MHGOPMALMOHHOE O0ecreyeHue TUCIUTLINHBI



6.1.

6.1 CHHCOK HCTOYHHKOB H JIHTePaTyphbI®

CHmcoK HCTOYHUKOB B JIUTEPATYPhL

a) OcHosHas tumepamypa

1.

Hemunosuy B.I1., MoxenoB B,I1., Iuddepenunansusie ypasuenus. — CII0, «Jlanp», 2008. —
Texcr : onexrtponHed //  Jlanp : 3nekTpoHHO-OmMOMmMoreyHass cucrtema. — URL:
https://e.lanbook.com/book/152452

[TanTenees, A. B. O0bikHOBeHHbIe Tu(pdepeHnuaabubie ypaBHeHus. [lpakTuueckuii Kypc
[DnexTpoHHEIH pecypc] : yuel. mocobue ¢ MmynbTUMeana conpoBoxacHueMm / A. B. I1anTenees, A.
C. Slxkumona, K. A. PribakoB. — M.: Jloroc, 2010. - 384 c.: un. - (HoBas yHuBepcuTeTckas
o6ubnmoreka). - ISBN 978-5-98704-465-0.
http://znanium.com/bookread2.php?book=469288

0) [ononnumenvhas 1tumepamypa

Kpacnos M.JL., Kucenes A.U1., Makapenko [".J1. O6bsikHOBeHHBIE MU DepeHIaTbHbIE YPAaBHEHUS:

3amaun ¥ TpUMEPHI ¢ MOAPOOHBIMHU pemeHusIMU: YdeOHoe mocoobme. M3, 4-e., ucrnp. — M.:
Enuropuan YPCC, 2002.
[Mucemennsiit JI. KoncnekT nekiuit mo Beiciield maremaruke. [lomubiit kypc. — M., «Aiipuc-

npeccy, 2005.

IletpoBa T.A., bapanoBa E.A. [uddepeHnuansHple ypaBHEHHS W HX TNPUMECHEHHE B
ecrectBo3Hanun. — M., MHOIIY, 2000.

QumunmoB A. ®@. COopuuk 3amad no auddepeHnnaIbHpM ypaBHeHUusIM. — VbkeBck: HUIL]
«PerynspHas u xaoTudyeckas guHamukay, 2000.

MarpocoB A. Maple 6. Pemenue 3agau Beiciieid mareMaTHKu U Mexanuku. Cepust «Macrep». —
CII6.: BXB-IIerepoypr, 2001.

I'yn A.K.,.IlayroBa JI.A, ®ponosa 0.B., Marematuueckasi counosorus, YuebdHoe nocobue. —
Owmck: M3natensctBo Hacneaue. uanor-Cubups, 2003

Muntok C.A., bepeskuna H.C., luddepennmanbupie ypaBHEHUS U 3KOHOMHYECKHE MOJEIH
Cepusi: BY3. Crynentam BbICHINX yueOHBIX 3aBeneHuid — M3matenbcTBo: Beimmiimas mkona,
2007 r.

6.2 Ilepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHUKALMOHHOM ceTH «MHTEepHET».

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

https://ru.wikipedia.org/wiki/O0bIkHOBeHHOE auddhepeHIIMAILHOE YpaBHEHHUE

http://www.wolframalpha.com/

HarmonanwsHnas anekrponnas 6ubnuoreka (H3b) www.rusneb.ru
ELibrary.ru Hayunas snexkrponnas 6ubnuoreka www.elibrary.ru
OnexrponHas oubnuoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

Pexomennyercs Brimtodats B cnivickd m3nanus u3 DbC u He 6osee 15 meyaTHBIX H3JaHUH.


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/

7. MaTepuajibHO-TEXHHYECKOe oDecredeHne T CHUTITUHbI

Jis  obecrnieueHuss  TUCUUIUIMHBI  HUCHOJB3yeTCsl  MaTepuaibHO-TeXHHMUYeckas  0asa
00pa30BaTENBLHOTO YUPEKJACHUS: aKaIeMUIecKas Ay JUTOPHS C JOCKOW, KOMIIBIOTEDP C JOCTYIIOM K CETH
«MHTepHeT», MPOEKTOP.

CocTtaB nporpaMMHOT0 00eCreUeHHUS:

1. Windows
2.  Microsoft Office

8. ObecneuyeHue 00pa30BaTeJLHOIO MPoIecca sl JHUIl ¢ OTPAHHYEHHBIMH BO3MOKHOCTAMH
310POBbSI H HHBAJIWI0B

B xonme peamuzauuy JUCHMIUIMHBL MCIOJB3YIOTCS CIEAYIOLIME JONOJHUTEIbHBIE METOMbI
0o0y4yeHMsl, TEKYLIero KOHTPOJS YCHEBAEMOCTH M INPOMEXKYTOYHOM arTecTaluu OO0ydaroluxcs B
3aBHCUMOCTH OT UX WHIMBHIYaJTbHBIX 0COOCHHOCTEH:

oISl CJENbIX U CINAa0OBUIAIIMX: JIEKUUH O(GOPMISIFOTCS B BMJIE DJIEKTPOHHOI'O JOKYMEHTA,
JOCTYITHOIO € TOMOUIbI0 KOMIIBIOTEPA €O CIELUAIM3UPOBAHHBIM IPOTPAMMHBIM OOECIIEUEHUEM;
IIUCbMEHHBIE 3a/1aHUS BBINOJIHAIOTCA Ha KOMIBIOTEpE CO CHELUAIU3UPOBAHHBIM IPOIPAMMHBIM
o0ecriedyeHneM WM MOTYT OBITh 3aMEHEHBl YCTHBIM OTBETOM; OOECIIeUMBACTCS WHIMBHIYaJIbHOE
paBHOMepHOe ocBelieHue He MeHee 300 JIOKC; s BBINOJHEHMS 3aJaHusi MPU HEOOXOAMMOCTHU
MPEJOCTABIISACTCS YBEIMYMBAIONIEe YCTPOWCTBO; BO3MOXKHO TAaKXKE HCIIOIB30BaHHE COOCTBEHHBIX
YBEJIMYMBAIOUINX YCTPONCTB; MMCbMEHHBIE 3aJJaHNsl 0(OPMIIIOTCS YBEIUUYEHHBIM HIPUPTOM; IK3aMEH
1 3a4€T MPOBOSATCS B YCTHON (pOpME MIIH BBITTOJIHSIOTCS B MMCbMEHHOM (hopMe Ha KOMITBIOTEpE.

® JUIsl TIIyXHX U cJIa00CIbIIAINX: JIEKIUU 0(OPMIIIOTCS B BUAE 3JIEKTPOHHOTO JOKYMEHTA, 1100
MIPEIOCTABIIAETCS 3BYKOYCHJIMBAIOILIAsl anmapaTypa WHJIMBHUIYaJIbHOTO I0JIb30BAHMSI, MHCbMEHHBIE
3aJJaHMs BBINOJHSIOTCS Ha KOMIIBIOTEpPE B NMHUCBMEHHOH (opMe; dK3aMeH U 3a4€T MPOBOJATCS B
MUCbMEHHON (hopMe Ha KOMIIBIOTEPE; BOZMOKHO IIPOBEAECHNE B (POpME TECTUPOBAHUSI.

® ISl JIMI] C HapyIIEHUSIMM OMNOPHO-JBUTATENIbHOTO ammapara: JIeKUUU o(QOopMIIIOTCS B BUE
AJNIEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C TIOMOIIBIO KOMIIBIOTEPA CO CIEHUAIU3UPOBAHHBIM
IpPOrpaMMHBIM ~ OOecrieueHHueM; MHCbMEHHbIC 3a/laHUsl  BBIIOJHSIOTCS Ha KOMIIBIOTEpE CO
CHeHaTM3UPOBAHHBIM NPOTPAMMHBIM 00€CIIeUeHUEM; SK3aMEH U 3a4€T MPOBOAATCA B YCTHOU (opMme
WM BBITIOJIHAIOTCS B MUCBbMEHHOM (popMe Ha KoMIbroTepe.

[Ipn HEOOXOAMMOCTH MpeTyCMaTPUBAETCS YBEIMUEHHE BPEMEHH JIJIsl TIOJATOTOBKU OTBETA.

[Iponietypa npoBeaeHHs MPOMEXKYTOUHOM aTTecTaluu JUisd 00y4yarollUXcs yCTAHABJIMBAETCS C
y4€TOM UX MHJMBUIYAIBHBIX MCUXOPU3NYECKHX 0cOOeHHOCTEH. [IpoMexxyTouHas arrectalus MOXET
IIPOBOJMTHCS B HECKOJIBKO JTaIOB.

[Ipn mnpoBeneHMH npoLEAypbl OLIEHUWBAHUSA pPE3YyJbTAaTOB OOYy4YEHMsI IpeaycMaTpUBaeTCs
UCMOJIb30BAHNE TEXHUYECKHX CPEICTB, HEOOXOAMMBIX B CBSI3U C MHAMBHYaJbHBIMH OCOOCHHOCTSIMHU
oOydaromuxcs. OTH CpEICTBa MOTYT OBITh MPEJOCTaBICHbl YHUBEPCUTETOM, WM MOTYT
UCIOJIb30BATHCS COOCTBEHHBIE TEXHUUECKUE CPEJICTBA.

[IpoBenenue nporeaypsl OLIEHUBAHUS PE3yJIbTaTOB O0yUEHHUsl JOMYCKAaeTCsl C MCIOJIb30BaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTEebHBIX TEXHOJIOTUH.

ObecnieunBaeTcst 10CTynl K HMHGOPMAlMOHHBIM U OHOIMOrpaduueckuM pecypcaMm B CETH
WuTepHeT [uist Kax0ro odydaromierocs B opMax, aJaiTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbS U
BOCHPUATHS UH(OPMALIUU:

oI CJENbIX W CIA0OBUIAIIMX: B Ie4YaTHOM (opme yBenuueHHBIM MIPUPTOM, B Gopme
AJIEKTPOHHOTO IOKYMEHTa, B (hopme ayauodaiiia.

® ISl TITyXUX U CIIA0OCIBIIIAUX: B IEYaTHON Gopme, B popMe JIEeKTPOHHOTO TOKYMEHTA.



® Uil 00y4JalOMUXCsl C HApyIICHUSIMH OTIOPHO-ABUTATENIFHOTO ammapara: B e4aTHoil gopme, B
(dbopMe IMEKTPOHHOTO JOKYMEHTa, B (hopme ayanodaiina.

Y4eOHble ayIUTOPUU JJIsi BCEX BHUJOB KOHTAKTHOHW M CaMOCTOSITEIIBHOW pPa0OTHI, HaydHas
OMOJIMOTEKA ¥ MHBIE TTOMEILICHUS JIJ1s1 00y4EHHUS OCHAIIICHBI CIISITUATLHBIM 000PY/I0BAHUEM B YUSOHBIMHU
MECTaMHU C TEXHUYECKUMHU CPEJCTBAMU O0YUECHUS:

® JIJIS1 CJICTIBIX M CJTA0OBHISIIINX: YCTPOMCTBOM ISl CKAaHUpOBaHuUs U uTeHus ¢ kamepoit SARA CE;
mucrieeM bpaiinst PAC Mate 20; mpuntepom bpaitis EmBraille ViewPlus;

O Ul TIIYXUX M CIa0OCHBIIANIMX: aBTOMAaTH3UPOBAHHBIM pPabOYMM MECTOM JUIsl JIFOACH C
HapyIICHHEM CIyXa U CIa00CIHIBIIANINX; aKYCTUISCKUI YCUITHTEh  KOJIOHKH,

o i1 O0YydYaloIIUXCsAd C HAPYHICHUSMH OIOPHO-ABUTATEIIBHOTO ammapara: IepeIBIKHBIMU,
peryiaupyeMbiMd 3proHoMuueckumu napramMmu CHU-1; KOMIBIOTEpHON TEXHUKOW CO CIEIHAIbHBIM
MIPOTPaMMHBIM 00€CIICUYEHUEM.

9. MeTrogu4ecKkne MaTepuaibl’

9.1 IaaHbl ceMHHAPCKUX/ MPAKTHYECKHX/ 1a00PATOPHBIX 3AHATHI®

7 MeToandeckue MaTepuabl 10 AUCHUIUIMHE MOTYT BXOJUTH B COCTaB pa60qel71 nporpamMmal, mbo pa3pa6aTBIBaTLC$[ OTACIIbHBIM

JIOKYMEHTOM.
8 IInan 3aHATHI CTPOHUTCA B COOTBETCTBHU CO CTPYKTYPOH NUCHMIUIMHBI (11.2). Paznensl mmaHa BKIIOYAIOT: Ha3BaHHE TEMHBI,
KOJIMYECTBO YacoB, OpMy MPOBEICHNUS 3aHATHS, €r0 cojepkaHue (BOIPOCH! I 00CYXKICHUS, 3a1aHNs1, KOHTPOJIBHBIE BOIIPOCHI, KEHCHI
U T.IL.), CIIMCOK JINTEpaTypsl. [Ipn HEOOXOAMMOCTH, TUTAHBI MPAKTUYECKNX U JTAOOPATOPHBIX 3aHATHH MOTYT COAEpKaTh YyKa3aHUS IO
BBITIOJTHEHUIO 331aHAI U TpeOOBaHMS K MaTepUaIbHO-TEXHUUECKOMY 00ECIICUCHNIO 3aHATHSL.



Tema 1 (1 u.) [Ipumepovl 603HUKHOBEHUS OUPDEPEHYUANbHBIX VPABGHEHUL 8 NPAKMUYECKUX 3a0ayax

Llenv 3amamusA: TPOWLIIOCTPUPOBATH POJb TEOPHUH OOBIKHOBEHHBIX AH(QepeHInaIbHbIX

YPaBHEHUI B PEIIEHUU MPAKTUYECKUX 3a/a4.

dopma npoBeeHus — 00CyKJIEHHE, OIPOC.

Bompocs! 11t 06cyxaenHus:

1. Kak comeprkaTenbHbIe 331a4H, BO3ZHUKAIOIINE B peallbHOW KHU3HH, TIEPBOJIATCS Ha (OPMATbHBIN
s3bIK U epeHnanbHbIX ypaBHEHUH (IIOCTpOEHNE MaTeMaTHYECKIX Mojieseil)?

2. Kakue BBIBOJBI O TMOBEIEGHUH MOJCIUPYEMOrO OOBEKTa MOXKHO CHeNaTh, H3ydas €ro
dbopManbHyI0 MOAEH?

KoHTposbHBIE BOIIPOCHL:

1. BriBecTu ypaBHEHHE [BMKEHHS MaTEpHAIbHOM TOYKM B IOJE CHIJIBI TSKECTH 0e3 yuéra
COIIPOTHBIICHUS BO3yXa.

2. BeiBecTu ypaBHEHHUS MAJCHUS MaTEPUAILHOM TOUKH B aTMOCdepe.

3. BriBecTu ypaBHeHHE KOJIECOAHUS MPYKUHBI.

4. BpIBecTH ypaBHEHUE ABUKCHUS JOTOHSIOIIETO B 3a/1a4e MOTOHHU.

CrHucoK UCTOYHHUKOB M JIUTEPATYPHI:

1. Jdemmmosuu B.I1., Monenos B,I1., /luddepeHnumanpabie ypaBHEHUS,

2. T'ym AK., IlayroBa JI.A, ®ponosa F0.B., Maremarudeckast COUOIOTHSI.

3. Munmwok C.A., bepeskuna H.C., luddepenunanbabie ypaBHEHUS 1 5KOHOMUYECKHE MOJIETH.

4. Tlucemennsiii [. KoHcneKT Kyl Mo BBICHIEH MaTEMaTHKE.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKATUOHHOM ceTu «IHTepHeT»:

https://ru.wikipedia.org/wiki/O6s1kHOBeHHOE _nnddhepeHInanbsHoe ypaBHEHUE

http://www.wolframalpha.com/

MarepuanbHO-TEXHUYECKOE OOeCreYeHue 3aHATHUs: JI0CKAa, KOMIIBIOTEP C JOCTYIIOM K CETH
«MHTEepHETY», MPOEKTOP.

Tema 2 (1 u.) Dnemenmol obweli meopuu 00bIKHOBEHHBIX OUPPeEPEeHYUANbHBIX YPAGHEHUU
Lenv 3anamusa: ocBoeHue (pyHAAMEHTAJIbHBIX OMNpeNeseHUd U (PaKTOB TEOPUHU OOBIKHOBEHHBIX
middepeHranbHbIX ypaBHEHUH.

dopma npoBeIeHHs —ONIPOC, PEIICHHE 3aJad.

Bomnpocs! 11t 06cyxaeHus:

1. Yro Takoe 0ObIKHOBEHHOE MU (HepeHIIMATEHOE YPaBHEHNE U €T0 pelIeHUs?

2. 3anava Komm v eAMHCTBEHHOCTH €€ peIIeHusl.

3. CyTb MeTO1a IOMaHBIX Ditnepa.

4. ®a30BbIi NOPTPET ypaBHEHUH MEPBOTO MOPSAKA.

KoHTposbHBIE BOIIPOCHL:

1. Cdopmynupyiite 3agauy Komm ans ypaBHeHuU epBoro ¥ BTOPOro MopsiJIKOB.

dy
. =¥ —
2. Haueprure nomanbie Ditnepa 1jis ypaBHenus dx - ¢ marom B = 0,1
dy
. yo_—+x=10
3. Hauepture (azoBblii MOpTpeT ypaBHEHUs = dx . UTO MOXHO CKa3aTh O PELIEHUSAX 3TOTO

ypaBHEHMsI HA OCHOBAaHUU aHalu3a ero (pa3oBoro noprpera?

Cnncok UCTOYHUKOB U JIUTEPATYPBI:

1. Hdemupnosuy B.I1., Monenos B,I1., luddepenunanbabie ypaBHEHUS;

2. KpacuoB M.JI., Kucenes A.M., Maxkapenko ['.U. OObikHOBeHHBIE U dHepeHIIaTbHbIC
ypaBHEHHUS: 3a1a4u ¥ IPUMEPHI C OAPOOHBIMH PEIICHUSIMU;

3. MarpocoB A. Maple 6. Pemenne 3a1a4 BbICIIei MaTeMaTUKH U MEXaHHUKH.

4. Tlucemennsiii [[. KoHcreKT neKuiil Mo BBICIIEH MaTEMaTHKE.

[lepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKALMOHHON ceTH «IHTepHeT»:

https://ru.wikipedia.org/wiki/OObikHOBeHHOE auddepeHnnanbHoe ypaBHEHHE



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

http://www.wolframalpha.com/

MartepuanbHO-TEXHUYECKOE O00eCreueHne 3aHATUSA: JO0CKa, KOMIBIOTEp C JOCTYIOM K CETH
«HTEpHET», IPOEKTOP.

Tema 3 (4 u.) Vpasuenmus c paz0ersitouwumucs nepemMeHHbIMU U YPABHEHUs 6 HNOJHbIX

oughghepenyuanax

Lenb 3ansaTHsA: 0TpabOTaTh HABBIKM PELICHUS YPaBHEHHM ¢ pa3AelsOLIUMUCS MEepEeMEHHBIMU U

ypaBHEHHH B OJHBIX Auddepennnanax.

dopma npoBeieHus —OIpoc, pelIeHHe 3a/1a4.

Bompocs! 11t 006cyxkneHus:

1. KakoB oOmmii MeToj pelIeHHUs YPAaBHCHHH C pa3AciISIONIMMUCS IMepeMeHHbIMU? B Kkakmx
3a/la4ax BO3HUKAIOT TaKU€ ypaBHEHUA?

2. KakoB oOmmii Meros pelieHus ypaBHEHM B moyHbIX guddepenunanax? B kakux 3amauvax
BO3HUKAIOT TAKHE YPaBHEHUS?

KoHTponbHbIe BOIPOCHI:

1. Haiigute oOmee perieHne YypaBHEHHS U €ro 4YacTHOE peIICHHUE,
YJIOBIIETBOPSIOILEE YCIOBUIO vio)=1 Hapucyiite rpaduku pemeHum.

. —}rsinx=}rlu}r
2. Haiinute o0miee pemieHue ypaBHeHUs dx U €ro 4YacTHOE pelIEHHUE,

y(5)=1 u u
yJIOBJICTBOPSIOIICE YCIOBUIO = 2 . Hapucyiite rpaduku pemeHuii.
day

sin(xy) + xy cos(xy) + x* cos(xy)— =10
3. TlpomepbTe, 4TO YpaBHCHHE dx SIBJISIETCS] YPABHEHUEM B

NOJHBIX U depeHnmanax, 1 HaiuTe ero ooduee pereHue.

2 dy z
v+ v¥N—+xv+xyvi=0
4. TlpoBepbTe, YTO ypaBHEHHE dx

mudepeHnnanax, 1 HaiauTe ero oouee petieHue.

5. Haiinure uHTErpUpyIOMUI MHOXKUTEIb AJIS1 YPABHEHUSI U PEIINTE 3TO YpaBHEHHE.

Cnycok UCTOYHUKOB U JIUTEPATYPHI:

1. Hemuposuu Bb.I1., Monenos B,I1., luddepenunanbabie ypaBHEHUS.

2. KpacmoB M.JI., Kucenes A.M., Maxkapeako ['.U. OObikHOBeHHBIC muDdepeHIATBEHEIC
ypaBHEHHMS: 3a/1aud ¥ IPUMEPBI C MOJIPOOHBIMH PELLICHUSIMH.

3. TIucemennsiit JI. KOHCTIEKT JIEKIMIA IO BBICIICH MaTEMaTHKE.

4. ®ununnos A. ®. CoopHuK 3a1a4 10 AudepeHInanbHbBIM ypaBHEHUSM.

[Iepeuens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu «HTepHeT»:

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

SABJISICTCS YPABHCHHUEM B IMOJIHBIX

http://www.wolframalpha.com/

MartepuaabHO-TEXHUYECKOE O00eCreYeHne 3aHATHS: JO0CKa, KOMIBIOTEp C JTOCTYIOM K CETH
«IHTEpHETY», TPOEKTOP.

Tema 4 (4 u.) OonopooHble Oughghepenyuanvhvie ypagHeHUus nep8oco NOpsaOKA U YPaGHeHUs,
C800AWUECS, K HUM

Lesnb 3aHsTHSA: OTPAOOTATh HABBIKH PEIICHUS OJTHOPOIHBIX TU(D(HEPEHIIATBHBIX YPaBHECHHU TEPBOTO
MOPS/IKA U U3YYUTh MPUEMBI CBEICHUS HEKOTOPBIX YPABHEHHUH K OJHOPOIHBIM.

dopma npoBeIeHHUS — OMPOC, PEIICHHUE 3ajay.

Bomnpocsr myist o6cyxnenus:

1. Yro Takoe omHOpoaHBIE yHKIMK? YTO TaKoe CTENEeHb OJJHOPOIHOCTH?


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

2. Kakue nuddepennuanbabie ypaBHEHUS HA3bIBAIOTCS OHOPOIHBIMHE?

3. B uém cyTh o01miero Metrosa peteHus oJHOPOIHBIX AU(PepeHInanbHbIX YpaBHEHUH?
4. OrnucaHue TUIIOB YPaBHEHUH, CBOAALIMXCS K OAHOPOIHBIM.

KoHTposbHBIE BOIIPOCHL:

x—=y+xi-y*

1. Haiinute obmiee peuieHne ypaBHEHUsT  dx
2. HaiinuTe obmiee pemieHue ypaBHEHHUS .

fx—}’-l--l-}%:Z—x—v

3. Caenute ypaBHEHUE K OZIHOPOJHOMY U PEIINUTE €ro.

dv x+v+1
4. Csenute ypaBHeHue dx 2% +¥ — 1 g 0HOPOJHOMY U PELLIUTE €TO.
Crucok UCTOYHUKOB U JTUTEPATYPHI:
1. Hemwuposuu b.I1., Monenos B,I1., luddepennmansabie ypaBHEHUS.
2. KpacmoB M.JI., Kucene A.M., Makapenko I[.1. OObikHOBeHHBIC AuddepeHnaIbHbIe
YpaBHECHHS: 3a1a9d ¥ IIPUMEPHI C MTOAPOOHBIMH PEIIICHUSIMH.
3. IIucemennsriii JI. KoHCIIEKT JIEKIMil IO BBICIICH MaTeMaTHKE.
4. ®umumnmo A. @. Coopuuk 3aga4d no auddepeHnnanbHbpIM ypaBHEHHUSIM.
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTu «IHTepHeT»:
http://eqworld.ipmnet.ru/ru/solutions/ode.htm
http://www.wolframalpha.com/

MartepuanbHO-TEXHUYECKOE O00ecreyeHne 3aHATUS: JO0CKa, KOMIBIOTEp C JTOCTYIOM K CETH
«IHTEpHETY, IPOEKTOP.

Tema 5 (4 u.) Ypaenenus, oonyckarowjue noHudiceHue nopsaoka

Lenb 3aHATHA: U3yYUTh HEKOTOPbIE YPaBHEHUS BTOPOTO NOPS/IKA, KOTOPHIE MOKHO PEIUTh IIyTEMU

CBEICHUS UX K YPAaBHEHUSIM MEPBOT0 MOPSAKA.

®dopma npoBeeHns — OIPOC, PELICHHE 3a/1a4.

Bomnpocs! 11t 06cyxaeHus:

1. Kakwue THIIBI ypaBHEHH BTOPOTO TOPSIKA MOKHO CBeCTH K auddepennanbHbIM ypaBHEHHSIM
nopsiaka 1?

2. C momompl0 KakhX 3aMEH T[EePEeMEHHBIX OCYIIECTBISIETCS TMOHIKCHHE MOpsaKa
muddepeHnaIbHO YpaBHEHUS ?

KoHTposbHBIE BOIIPOCHL:

d3y dy

——= 1+

dx? dx

d*y dy
x -+ =
2. Haiinure oOmiee pemeHne ypaBHeHus dx®  dx .
d*y  fdvy* .
—+|=] =277

3. Haiinure obmee pemenne ypapHenus 4x (d.x ) .

4. Haiitu o01iee pemneHne ypaBHEHUS .

CrnucoK UCTOYHUKOB M JIUTEPATYPHI:

1. Hdemupnosuy B.I1., Monenos B,I1., uddepenunanbabie ypaBHEHUS;

2. KpacuoB M.JI., Kucenes A.M., Maxkapenko ['.U. OObikHOBeHHBIE MU depeHIaTbHBIE
ypaBHEHHUS: 3a7a4u ¥ PUMEPHI C MOAPOOHBIMH PEIICHUSIMH.

3. ITucemennslii [I. KoHCIIEKT JEKIIMIA 11O BHICIICH MaTeMaTHKE.

4. @ununnoB A. ®@. CoopHUK 3a7a4 110 [uddepeHINaTbHBIM YPABHEHUSIM.

[lepeuenp pecypcoB HHGOPMALMOHHO-TEIEKOMMYHHUKALMOHHOM ceTH «HTepHeT»:

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

1. Haiinute obuiee pelieHne ypaBHEHUs

http://www.wolframalpha.com/



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

MatepuanbHO-TeXHUYECKOE O00ecreyeHne 3aHATUSA: JO0CKa, KOMIBIOTEp C JOCTYIOM K CETH
«HTEpHET», TPOEKTOP.

Tema 6 (4 u.) Jlunetinvie ypasnenus nepsoco nopsoka. Ilpubnudicénnoe pewerue ypasHeHuil ¢

NOMOWbIO PSO0E

Lenb 3anatusa: BeipaboTaTh HaBBIKU pELICHHs] HEOJHOPOJHBIX JIMHEHHBIX ypaBHEHUH IMEPBOTO

MOPSAJIKA U METO/Ibl PELLIEHUS] YPABHEHUH C UCII0JIb30BAHUEM TEOPUH CTEIIEHHBIX PSAJIOB.

®opMma poBeAEHUS —OINPOC, pEUICHUE 3a/1a4.

Bompocs! 11t 06cyxkaeHus:

1. KakoBbI OCHOBHBIC CBOMCTBA JINHCHHBIX YPABHCHHI ?

2. B uém cyTh MeTona BapHalMy MPOU3BOJIBHOMN MOCTOSHHON B Cilydae JTMHEWHBIX YpaBHEHUIA
IIEpPBOTO Nopsiika?

3. Kakum o0pa3oM cTemeHHBIE pPsIbl MOXXHO HCIIOIb30BaTh IMPUMEHUTEIFHO K PEIICHUIO
mudepeHIaTbHBIX YPAaBHCHUA?

KoHTposibHBIE BOIIPOCHL:

dy i
. = 4 2xy = 2xe™
1. Haiitu oOuiee pemieHue ypaBHEHUS dx .
dy 02
. — ycosx = sin2x
2. Haiitu oOmiee penienue ypaBHeHus dx - .
dy .
. xlx —1D)—+y=x"2x-1)
3. Haiitm pemenune ypaBHEHUS dx , YIOBIJIETBOPAIOLIEE YCIOBUIO
diy
—Xy = 2}:!'

4. JlaHo ypaBHeHHE dx? . HaliTm mepBble TpH HEHYJEBBIE WICHA PA3JIOKEHUSA €r0

pelenust, yaosneropsomero yeuosusv YO =1 y'(@) =0
dy

+tyi=x-y .
5. JlaHo ypaBHeHue dx . Haiitu mepBble Tpu HEHYJEBbIE 4YJI€HA PA3JIOKEHUS €ro

peLIEHNs, YIOBIETBOPSIOIIETO YCIOBUAM vio=2

CHnucoK UCTOYHUKOB U JIMTEPATYpPHI:

1. Jdemunosuu B.I1., Monenos B,I1., luddepenunanbHbie ypaBHEHUS.

2. KpacuoB M.JI., Kucenes A.M., Maxkapenko ['.U. OObikHOBeHHbIE mubdepeHIIaTbHbIE
ypaBHEHUS: 3a7a4¥ U MPUMEPHI C TOAPOOHBIMH PEIICHUSIMH.

3. Ilucemennsiii . KoHCIIEKT JEKIMIA 11O BHICIICH MaTeMaTHKE.

4. @ununnos A. ®@. CoopHUK 3a7a4 110 JuddepeHIaTbHbIM YPABHEHUSIM.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TENIEKOMMYHHUKAITMOHHOM ceTu «IHTepHeT»:

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

http://www.wolframalpha.com/

MarepuanbHO-TEXHUYECKOE OOecCredeHue 3aHATHUs: JIOCKAa, KOMIIBIOTEP C JOCTYIIOM K CETH
«HTEepHET», IPOEKTOP.

Tema 7 (4 u.) Jluneiinvie 00HOpOOHBlE OughhepenyuaivHvle YpasHeHusi ¢ NOCMOAHHbIMU

K02(huyuenmamu — cuyyai eeujecmeenHulX KOpHell Xapamepucmuyecko20 MHO2041eHda.

Hemp 3anstus: OCBOMTH METOABl pEIICHUS OJHOPOTHBIX YpPaBHEHHH C TIOCTOSHHBIMHU

K03 dULIEeHTaMH B ClTyyae BEIIECTBEHHBIX KOPHEH.

dopma npoBeIeH s — ONPOC, PEeLICHHUE 3ajay.

Bomnpocsr myist o6cyxnenus:

1. CaoiicTBa TMHEHHBIX YPABHEHUN C TIOCTOSIHHBIMU KO3 PUITCHTAMHU.

2. Yro Takoe XapaKTEPUCTHYECKUH MHOTOWIEH JMHEWHOTO YPaBHEHUS C TIOCTOSTHHBIMHU
kodppunmrentamu’?

3. Kakwue penieHnst COOTBETCTBYIOT TPOCTHIM BEIIECTBEHHBIM KOPHSIM?


http://eqworld.ipmnet.ru/ru/solutions/ode.htm
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4. Kakue pelieHus: COOTBETCTBYIOT KPaTHBIM BEIIECTBEHHBIM KOPHSIM?

KoHTposbHBIE BOIPOCHI:
dz }:r d=}:r d}:r _

1. Haiitu obuiee peleHne ypaBHEHHS dx? S Ydx® Tdx 0 .
'y _ 5 %y +v=0 :
2. Haiitu pemenue ypaBHeHus dx4 — dx3 -~ , YIOBIeTBOpsomee ycnopusm ¥ (0) =10
y'@=1 y@=0 y@=1
diy  Ldiy dy_

3. Haiitu obuiee penienue ypaBHeHus dix 3 dx?  dx .

'y _gd7y ~ 72 3y —0
4. Haiitu pewmeHue ypaBHEHHS dx? — dx? dx , YJIOBIIETBOPSIOILIEE YCIOBUAIM

y@m=1 y@=0 y0)=1

Crucok UCTOYHUKOB U JIUTEPATYPHI:

1. JHemupnosuy b.I1., Monenos B,I1., luddepenunansupie ypaBHEHHS;

2. KpacuoB M.JIL, Kucenes A.M., Makapenko .M. OObikHOBeHHBbIe nubdepeHIranbHbie
ypaBHEHHs: 3a/1a4H U TIPUMEPHI C TOAPOOHBIMU PEIICHUSMH.

3. ITlucemennsiit /. KoHCHIEKT JIeKIMii 11O BBICIIECH MaTeMaTHKE.

4. @umunmoB A. ©. CoopHuK 3a1a4 110 U PepeHIHaTbHBIM YPaBHEHHUM.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKATUOHHOM ceTu «IHTepHeT»:

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

http://www.wolframalpha.com/

MarepuanbHO-TEXHUYECKOE OOeCredeHue 3aHATHUs: JI0CKAa, KOMIIBIOTEP C JOCTYNIOM K CETH
«MHTEepHETY», MPOEKTOP.

Tema 8 (4 u.) Jlumeiinvle 00HOpOOHbIE Oughpepenyuanrvhvie YpasHeHUus ¢ NOCMOSHHbIMU
KO3(hpuyuenmamu — Cayuail 6eweCmEeHHbIX U KOMNIEKCHbIX KOPHel XapamepucmuyecKoo
MHO20UIeHA

Hens 3anatusa: Ocgoumv MmemoOvl peuieHUusi OOHOPOOHBIX YPAGHEHUU C HOCMOSIHHLIMU
Koaghhuyuenmamu 6 0dwem cuydae.

dopma npoBesieHHs — ONPOC, PEeLIeHHE 3ajay.

Bompocs! 1i1st 06cyxneHus:

1. Kakwue permieHust COOTBETCTBYIOT IPOCTHIM KOMIUIEKCHBIM KOPHSIM?

2. Kaxwe pemeHus: COOTBETCTBYIOT KPATHBIM KOMITJICKCHBIM KOPHSIM?

KoHTpobpHbIE BOIPOCHI:

d*y
. Y 16y =0
1. Haiitu oOmee pemenue ypaBHeHHUs dx? , a TaKk)Ke 4YacTHOE pEIICHHUE,
yaoBnersopsiomee ycinoputo ¥ (@) = —4 y(@ =1
3 T H s s
§ I PP
2. Haiitu oOmiee penienne ypaBHEHUs dx 3 dx? dx .
d®y _d'  _d¥y dy dy
3 — 24 2o -4 — 4= _2y=0
3. Haiitu oOmiee pemenne ypaBHeHus dx3 — dx#4 dx3 dx® dx :
dév  d%*v  div  dyv
Y a2 X g2V g%

4. Haiitu obuiee pereHue ypaBHeHus dx# dx3 dx? dx Ta=0 .

CnucoK UCTOYHUKOB U JIMTEPATYPHI:

1. Hdemunosuy B.I1., Monenos B,I1., luddepenunanbabie ypaBHEHUS;

2. KpacuoB M.JI., Kucenes A.W., Maxkapenko I'.. OOwikHOBeHHBIE U dHEepeHIIATBHBIC
ypaBHEHHUs: 3a7a4u ¥ PUMEPHI C MOAPOOHBIMH PEIICHUSIMH.

3. IIucemensnsiii [I. KoHCIIEKT JEKIMIA 11O BBICIICH MaTeMaTHKE.

4. @ununno A. ®@. CoopHUK 3a7a4 110 JuddepeHINaTbHBIM YPABHEHUSIM.

[lepeuenp pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKALMOHHOM ceTn «HTepHeT»:


http://eqworld.ipmnet.ru/ru/solutions/ode.htm
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MartepuanbHO-TEXHUYECKOE O00eCreueHne 3aHATUSA: JO0CKa, KOMIBIOTEp C JOCTYIOM K CETH
«HTEpHET», IPOEKTOP.

Tema 9 (6 u.) Pewenue nunetiHblX HEOOHOPOOHBIX YPABHEHUL ¢ NOCMOSHHIMU KO3 duyuenmamu
Lenp 3ansatus: OTpaboTaTh HABBIKH PEIICHUs HEOJHOPOIHBIX JIMHEWHBIX ypaBHEHUH B cllydae,
KOT'/Ia IpaBast YacTh SIBJISIETCA KBA3UMHOTOUJICHOM.

dopma npoBeIeHHsI —ONPOC, PeIICHHE 3a/ad.

Bompocsr 11t 06cyxaenHus:

1. Yro Takoe KBa3UMHOTOUICH?

2. Yro Takoe pe30HAHCHBIM U HEPE30OHAHCHBIN BUI IPABOM YaCTH.

3. CrpyKrypa pelieHuii B Hepe30HaHCHOM CITydae.

4. CrpyKTypa pelieHuil B pe30HaHCHOM CIydae.

KoHTposbHBIE BOIIPOCHL:
d 3 }:r d 2 }:r d}:r

1. PemmTs ypaBHeHHe dx? dx? Yo YT
Ay 4V _ it

2. Pemmtp ypaBHeHue dx? dx? * .
d=}r d}?— 4 2 X

3. Pemmrts ypaBHeHue dx? = dx re
diy dy

b, oy ; — 4@5%
4. Pemutb ypaBHEHHUE elx 2 T 10 dx T2sy = e .

diy dy .
5. PemmuTh ypaBHeHHE dx T3 Ty =xshx
Crucok UCTOYHUKOB U TUTEPATYPHI:
1. Hdemupnosuu B.I1., Monenos B,I1., ludpdepenunanbabie ypaBHEHUS;
2. KpacuoB M.JI., Kucenes A.M., Maxkapenko ['.. OObikHOBeHHbIE U epeHIIaTbHbIE
ypaBHEHUS: 3a7a4¥ U MPUMEPHI C TOAPOOHBIMH PEIICHUSIMH.
3. Ilucemennsiii . KoHCIIEKT JEKIMIA 11O BHICIICH MaTeMaTHKE.
4. @ununnos A. ®@. CoopHUK 3a7a4 110 JudepeHINATBHBIM YPABHEHUSIM.
[Tepeuens pecypcoB HHGOPMAITMOHHO-TENIEKOMMYHHUKAITMOHHOM ceTu «IHTepHeT»:
http://eqworld.ipmnet.ru/ru/solutions/ode.htm

http://www.wolframalpha.com/

MarepuanbHO-TEXHUYECKOE OOecredeHue 3aHATHUs: JIOCKAa, KOMIIBIOTEP C JOCTYIIOM K CETH
«HTEpHET», TPOEKTOP.


http://eqworld.ipmnet.ru/ru/solutions/ode.htm
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ITpunoxenune 1. AHHOTAITHIS
paboueil mporpaMMbl JUCIHIUTHHBI

AHHOTAIIUS PABOYEM ITPOT'PAMMBI JIACIHUILIAHBI

Hucuunnuna «Auddepenunanbabie ypaBHEHUS U UX MPWIOKEHUsA» peannsyercs Ha OTaeneHun
MHTEIUIEKTYyalIbHBIX CUCTEM B TYMaHUTApHOU cepe Kadeapoir MaTeMaTHKH, JJOTHKH U
MHTEJUIEKTyalIbHbIX CUCTEM B T'yMaHUTapHOH cdepe.

L{enb MUCIUIUTHHEI - 00yYeHHEe CTYJCHTOB TEOPETUISCKMM OCHOBAM M IIPAKTHYECKHM METOJ1aM
TEOpPUHU OOBIKHOBEHHBIX JU((EpPCHIIMATBHBIX YPAaBHEHHH, BKIIIOUasi O0IIETEOPETUYSCKUE BOTIPOCHI
(TeopemMa CyIIecTBOBAaHHUS M SIUHCTBEHHOCTH pelIeHMS 3a1a4u KoIn) 1 OCBOCHHIO MPaKTHICCKUX
MpUEMOB PEIICHUsI HEKOTOPBIX TUIIOB YPAaBHEHUH, a TAKXKe HCIIOIh30BaHUIO TU(PepeHITnaIbHBIX
YPaBHEHHI B MOCTPOCHUH W aHAJIN3€ MOJICIICH €CTeCTBEHHOHAYYHBIX U COIIMAILHBIX MPOIECCOB.
3amauy JUCLUILIMHEI
e (hopMHpOBaAHME y CTYJCHTOB CHCTEMbI IMOHATHH W HAaBBIKOB, HCOOXOIUMBIX JUIS JATbHEHIIIETO
yrIyOIEHHOTO H3YUYSHHS TCOPSTHUSCKUX OCHOB U MPAKTUYECKUX METOJIOB ITOCTPOCHUS CHCTEM
HMCKYCCTBEHHOI'O MHTEIICKTA;
® U3YYCHHE TCOPUU M MPAKTUKH PEIICHUST OOBIKHOBCHHBIX MU ()EepeHINATBLHBIX YPaBHEHUI;
® [proOpeTeHue HaBBLIKOB Ka4eCTBEHHOT'O aHajau3a peleHui OOBIKHOBEHHBIX
¢ hepeHINATBHBIX YPaBHCHHI,
® U3y4YCHHE IPAKTUKHA MPUOMMKEHHOrNO peIIeHUuss OOBIKHOBEHHBIX U depeHImaIbHbIX
YPaBHEHHI C TIOMOIIBIO CTEIICHHBIX PSIJIOB;
® pa3BUTHC HABBIKOB NPUMEHCHHUS W3YYCHHOTO MAaTEMaTHUYECKOro armrmapara K peIIeHUI0
MIPAKTUIECKHX 3a]1ad.

JlucuuIuinHa HanpaBjieHa Ha (OpMUPOBaHUE CIEIYIOIUX KOMIIETEHIIMIA:
e [IK-1 - Crnocob6eH pazpabaTbIBaTh alrOpUTMbI 00paOOTKH MHPOPMAIUH C UCIIOJIb30BAHUEM
COBPEMEHHBIX MaTEMaTUYECKHX METO/I0B;
e [IK-2 — CriocoOeH mpeCTaBIIsATh Pe3yIbTaThl UCCIICIOBAHUNA U Pa3pabOTOK B (hopMax
OTYETOB, pedepaToB, MyOIUKALUI U MyOINYHBIX 00CYKIECHHH.

B pesynbrare 0CBOCHUS TUCIUITIIMHBI 00YYatOUUiCs JOIKEH:
3HaTh:!
® orpejesieHue 0ObIKHOBEHHOT0 JU(PepeHIINaTbHOTO YpaBHEHUS;
® OIIpE/CIICHHE HHTETPAIbHONW KPUBOW;
® TI0CTaHOBKY 3a/1a4yu Kommm 15151 0ObIKHOBEHHBIX U (depeHInalbHbIX YPaBHEHHIA;
® OMpe/elieHne OCHOBHBIX THUIIOB OOBIKHOBEHHBIX AU pepeHInalIbHBIX YPABHEHUI [IEPBOTO U
BTOPOT'O TIOPSKOB.
Ymers:
® JI0Ka3bIBaTb OCHOBHBIE YTBEP:KJICHUS U TEOPEMBI, BXOASINE B JAHHBIN KYypC;
® pelaTh NpOCTeHIIne TUITBI OOBIKHOBEHHBIX JU(depeHIInaIbHbIX YPaBHEHUH 1EPBOro U
BTOPOTO MOPSIAKOB;
® UCIOJIb30BaTh NPUOIMKEHHBIE METO/IbI pellIeHNs OOBIKHOBEHHBIX AU(PepeHInanbHbIX
YPaBHEHUU;
e yCTaHaBNIUBaTh AU QepeHLInaIbHbIE CBA3U MEXAY TMHAMUYECKUMHU XapaKTepUCTUKAMHU
(U3NYECKUX U COLMAIBHBIX MPOILIECCOB U CUCTEM.
BnaneTs:
® HABBIKAMU IIOCTPOEHUS U MCCIEA0BAaHUS IPOCTBIX MATEMAaTUYECKUX MOJIEIIEN €CTECTBEHHBIX U
COLIMAJIbHBIX MPOIIECCOB C UCIIOIb30BAaHUEM OOBIKHOBEHHBIX AU PepeHInaNbHbIX YPAaBHEHUH;
® HaBBIKAMU KaYE€CTBEHHOI'O U KOJIMYECTBEHHOI'O aHAJIN3a PEIICHUN.



® IIPAKTUYECKUM OIBITOM IPEACTABICHHUS PE3yIbTaTOB HCCICAOBAaHUN B BUJIE OTYETOB U
nyOIMYHBIX 00CYKICHUH.

[To nucuuIuIMHE IpeyCMOTpeHa MPOMEXYTOUHAS aTTecTanus B popMe IK3aMeHa.

OO01mmast TpyA0eMKOCTh OCBOSHHUS TUCIUTUTHHBI COCTABIISIET 3 3a4ETHBIX €IHHHUIIBL.



