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1. IlosicHUTeIbHASA 3aIMCKA

1.1 Heap u 33024 TUCUMILIIMHBI

[enb MUCHUTUTHHEI - 00y4eHHE CTYACHTOB TEOPETHYECKUM OCHOBAM U IPAKTHYECKUM METOJIaM
TeOpHUH OOBIKHOBEHHBIX MU (HEPCHIIMATHLHBIX YPaBHEHUH, BKITIOYAst OOMETCOPETHICSCKUE BOIIPOCHI
(Teopema cyImecTBOBaHUS M €IMHCTBEHHOCTH pelicHHs 3a1a4u KoIn) 1 OCBOCHHIO MPAKTHICCKIX
MPUEMOB PEIICHUS HEKOTOPBIX THIIOB YPaBHEHHH, a TAaKXKe MCIOIh30BaHUIO JU(PepeHITnaTBHBIX
YpaBHECHUI B MMOCTPOCHUH W aHAJIM3€ MOJICIICH €CTECTBEHHOHAYYHBIX U COIMATBHBIX IMPOIIECCOB.
3amaun JUCHHUILIMHGI

(hopMUpOBaHHE Y CTYIEHTOB CHCTEMBI IOHSATHI ¥ HABBIKOB, HEOOXOAMMBIX /ISl JaIbHEH IIETO
yIayOnEHHOTO U3YYEHHSI TEOPETUUECKHUX OCHOB U MPAKTUUYECKUX METOJIOB IMOCTPOEHMS CUCTEM
HCKYCCTBEHHOT'O MHTEJJIEKTA;

M3Y4YE€HHE TEOPUH U MPAKTUKU pelIeHUs] 0ObIKHOBEHHBIX U dEepEeHIINaIbHbIX YPABHEHHUIH;
npruodpereHue HaBbIKOB KayeCTBEHHOIO aHalM3a  pelIeHui OOBIKHOBEHHBIX
T epeHInanbHbIX YpaBHEHHUIH;

W3Y4YEHHE NPAKTHUKU MPUOIMKEHHOTO pelIeHuss OOBIKHOBEHHBIX UG (depeHInaTIbHbIX
YpaBHEHUH C IOMOIIbIO CTETIEHHBIX PSJIOB;

pa3BUTHE HABBIKOB IPUMEHEHMS] H3YUYEHHOTO MAaTeMaTU4YeCKOTo arrmapara K peleHHUIo
MPaKTUYECKUX 3aa4.

1.2. IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHUs MO JUCHHUILUINHE, COOTHECEHHBIX €
UHAUKATOPAMH JOCTUKEHUS KOMIIEeTeHIMI

Komnerenuus Nuaukaropbl KOMIeTeH Uit Pe3yabTaThl 00yueHus

(Ko ¥ HANMEHOBAHKC) (Ko ¥ HANMECHOBAHNC)
IIK-1. Criocoben IIK-1.1. 3Haer TeopeTUYECKUE 3HaTh:
pa3pa6aTHBaTL AJIrOPUTMBI OCHOBBI ITIOCTPOCHHUA aJITOPUTMOB IIOCTAaHOBKY 3aJa4u Kommu IS
00paboTku nH(GOpMauH ¢ 00paboTku HHPpOpMaNKH; OOBIKHOBEHHBIX
HCIIOTTb30BaHUEM [IK-1.2. Ymeer onuceBaTh T epeHIHATBHBIX YPABHEHHUI;
COBPEMEHHBIX aJTOPUTMBI 00pPaOOTKH OTPEIeNe e OCHOBHBIX THITOB
MaTeMaTHYECKIX METO0B rH(OpMaIUH ¢ UCTIOIH30BAHIEM

O0OBIKHOBEHHBIX

COBPEMECHHBIX MaTEMATUYCCKUX o
muddepeHInaTbHBIX YPaBHCHHUH

METOJIOB;
I1K-1.3. ViMeeT mpakTHdecKuit IIEPBOTO U BTOPOTO IIOPAAKOB.
OITBIT pa3pabOTKK aJIrOPUTMOB YMeTs:

00paboTKK NH(pOPMAITUH C penaTh TpOCTEUIINE TUIIBI
UCIIOJIb30BAHUEM COBPEMEHHBIX | OOBIKHOBEHHBIX

MaTEeMaTHYeCKUX METO/OB. muddepeHnaIbHbIX YpaBHEHHH

HIEPBOTO ¥ BTOPOTO MOPSIKOB;
UCII0JIb30BATh MPHOIMKEHHBIE
METO/IbI PelIeHUs] OOBIKHOBEHHBIX
Qg depeHInanbHbIX ypaBHEHUH];
yCTaHaBJIMBaTh
mddepeHnnanbHble CBA3H MEXTy
JUHAMUYECKUMHU
XapaKTepUCTUKaMU (PU3UYECKUX U
COLIMAJIbHBIX MPOLIECCOB U CUCTEM.
Bunagers:

HaBBIKAMHU TIOCTPOCHUS U
UCCIIEIOBAHUS ITPOCTHIX
MaTeMaTHYeCKUX MojIenen
€CTECTBEHHBIX U COIMAIIBHBIX




MIPOIIECCOB C UCIIOJIL30BAHNEM
OOBIKHOBEHHBIX
muddepeHIInaTbHBIX YPaBHEHUI;
HABbIKaMU Ka4ECTBCHHOTO U
KOJMYECTBEHHOTO aHaJM3a
pELICHUN.

[K-2. Cniocoben
MPENCTABIATh PE3YIbTATHI
UCCIIeI0BaHuUil U pa3paboToK
B (popmax oTueToB,
pedepaToB, myOnMKaIUi U
MyOJIIMYHBIX 00CYXKICHUH

[IK-2.1. 3naer ctanmapThl 1
JIOKAJIbHBIC HOPMATUBLI
IPE/ICTaBIICHHSI PE3YJILTATOB
UCCTIeIOBAHUS B OTUETaX,
pedepatax, myOIMKAIMSIX U
IIpE3CHTALUAX;

[K-2.2. Ymeer opopmitsth
COOOIIEHUS O pe3yIbTaTax
HCCJICIOBAHUHN B BHJIE OTUETOB,
pedepaToB, HayYHBIX CTaTEH U
Mpe3eHTalU;

[IK-2.3. ImeeT npakTHyecKuii
OIIBIT NMPEACTABIICHUA
pE3yIbTAaTOB HAYYHBIX
HUCCIIEA0BAHNN B BUJIE OTUYETOB,

3HaTh:

omnpeeneHne 0ObIKHOBEHHOTO
nuddepeHInanTbHOTO YpaBHEHUS
OIIPENIETICHNE UHTETPATILHOMN
KPUBOM.

YMers:

JIOKa3bIBaTh OCHOBHBIC
YTBEPXKICHHUS U TEOPEMBI,
BXOJIATINE B TAHHBIA KypC.
Bmaners:

MPAKTHYCCKUM OITBITOM
NpEeJICTAaBJICHUS PE3YIIbTATOB
HUCCIEN0BAHNN B BUJE OTYETOB U
MyOIMYHBIX OOCYXACHUM.

pedepaToB, HayYHBIX CTaTEH U
Mpe3eHTaIUM.

1.3. MecTO TMCUMIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM POrPaMMbl

Hucuunnuna «AuddepeHuuanbHble YpaBHEHHsT U WX MPWIOKEHUS» OTHOCHUTCA K YacTH,
dhopmupyeMoil yuacTHUKaMH 00pa30BaTebHBIX OTHOIICHHUH O10Ka AuctuiuiH b1 yaeOHOTO MiaHa.

J171s 0ocBOEHUS TUCIUIUIMHBI HEOOX0AUMbI 3HAHUS, YMEHHUS U BJIaJIeHHs], COOPMUPOBAHHBIE B XOJI1€
M3YYEHHUS CIIEIYIOIIUX AUCLUUIUIUH U MPOXOXKICHUS MPAKTHK: MaTeMaTHYEeCKU aHalu3 U anredpa B
00béme 1-2 cemecTpoB, a Takke (U3UKa B 00bEME CpeTHEN TITKOJIBI.

B pesynbTare ocBOCHUS TMCHUIUIMHBI (POPMHUPYIOTCS 3HAHUS, YMEHHUS U BIIaJICHUS, HEOOXOJMMbIe
JUIA M3Yy4EHHS CIEAYIOIIMX TUCHUIUIMH M MPOXOXKICHHUS MPAKTHK: TEOPUs CIy4alHBIX MPOIECCOB,
BBIYHMCIUTENIbHAS MaTEMaTHKA, BIYMCIUTENbHAS JMHTBUCTUKA, BBEJICHUE B POOOTOTEXHHUKY.

2. CTpyKTYpa AHCHHUILIHHbI!

O61as Tpya0EMKOCTh IUCHUIUINHBI COCTaBiseT 3 3.€., 108 akageMuyecKux 4yacos.

CTpyKTypa JTUCHUILIMHBI 1151 04HOH (popMBbI 00yUeHUsI

O6beM muCHUIUIMHBI B (OpME KOHTAaKTHOM paboThl OOydarouuxcs C MeJarornyecKuMu
paboTHUKaMU | (WJIK) TUIIAMH, TIPUBIIEKaEMbIMH K peann3aiii 00pa3oBaTeIbHOM MPOrpaMMBbl Ha HHBIX
YCIOBUSIX, IPH MPOBEIEHUN YIEOHBIX 3aHATHI:

Cemectp | Tum yueOHBIX 3aHATHIA KonuuecTBo
4acoB
3 Jlexumu 10
3 CeMuHapsl 32
Bcero: 42

! Ipu peanuzannu 00pa30BaTEIBHON MPOrPaMMBbl HA OYHO-3a09HOMN U 3a04HOM (hopMax oOydeHws, TabJINIIa COCTABIISETCS IS

KaXI0U (hOPMEL.



O0beM quCHHILTUHBL (MOTIYJIs1) B (hOpME CaMOCTOSTENILHON pabOThl 00YJAIOIIUXCSI COCTABIISET
66 akaJeMHYECKUX 4aCOB.

3. Coep:kanue JUCHHILTHHBI

Ne [ HammeHnoBaHue pa3aejia Conepmalme
JAUCHUIIJIMHbI

1 | 3amauu cOBpEMEHHOIO
€CTEeCTBO3HAHUS, IIPUBOIAIINE K
mddepeHInanbHBIM YPaBHEHHSM.
Brenenue B 0011y10 TeOpHIO
O0OBIKHOBEHHBIX

T epeHnanbHbIX YpaBHEHUH

1.1 ITpumepsl BOBHUKHOBEHUS AUPPepeHInaNbHBIX
yYpaBHEHUH B NPAKTHUYECKUX 3a/a4ax

1.2 Onpenenenre 0OBIKHOBEHHOTO
muddepeHInanTbHOTO YPaBHEHUS, €T0 PEIICHUHN U
nocTadHoBKa 3agaun Komm

1.3 Teopema cymiecTBOBaHHS M €JUHCTBEHHOCTH,
METOJ1 JIOMaHbIX Jilsepa.

2 | OcHoOBHBIE THIIEI OOBIKHOBEHHBIX
muddepeHnnanbHbIX YpaBHEHUH U
METO/IbI UX PEIICHUS

2.1 YpaBHeHHUs C pa3aesONIMMUCS TIEPEMEHHBIMU U
ypaBHEHUS B MOJHBIX ArddepeHInarax

2.2 OgHOPOIHBIE YPABHEHUS.

2.3 YpaBHEHHUS, JOMYCKAIOIINE NOHMWKEHUE MOPSJIKA

2.4 JIuHeitHble ypaBHEHUS IEPBOTO MOPsJIKa

2.5 [Ipubmmwkénnoe pemenne nuddepeHnnaTbHbIX
yYpaBHEHHI C TIOMOIIBIO PSZIOB

3 | Jluneitnbie nuddepeHimanbubie
YpaBHEHHSI C IOCTOSTHHBIMHA
ko3 urmenTamu

3.1 CBoiicTBa JTUHEUHBIX YPABHEHUM C TOCTOSTHHBIMU
kodpdumeHTaMu. XapakTepruCcTUIECKH
MHOTOYJICH.

3.2 PenieHus COOTBETCTBYIOIIUE BEIIECTBEHHBIM
KOPHSIM

3.3 PemnieHus COOTBETCTBYIOLIUE KOMIUIEKCHBIM
KOPHSIM.

4. O6pasoBaTe/ibHbIe TEXHOJIOTHH®

2
3

Pasnmen moxer OBITH IIpeCTaBICH Kak B TEKCTOBOH (OopMe, TaK U B TAOIHIIE

B pazzene yka3bIBatoTcsi 00pa3oBaTelIbHbIE TEXHOJIOTHH, HCIIONB3yeMBbIe TIPH PeaIM3allii Pa3INuHbIX BUIOB yUeOHBIX 3aHATHI
Ui Haubonee 3(h(EeKTUBHOTO OCBOSHHUS MUCHUILIMHEL. [Ipy mpoBeneHNN yueOHBIX 3aHATHIA 0OecTiednBaeTCs pa3BUTHE y 00yJarOIIUXCs
HaBBIKOB KOMaH/THOH padOoThl, MEXJIMYHOCTHON KOMMYHHUKALMH, IPUHATHUS PEIICHUH, THIEPCKUX Ka4ecTB (BKIIIOUas IPH HEOOXOTUMOCTH
MPOBECHUE MHTEPAKTHBHBIX JICKIHiA, IPYIIIIOBBIX TUCKYCCHIl, POJIEBBIX UID, TPCHUHIOB, aHAJIM3 CUTYAlUi U MMHUTALMOHHBIX MOJENeH,
NpenoiaBaHue TUCHUIUINH (MoOyel) B (OpMe KypCOB, COCTABIICHHBIX Ha OCHOBE PE3YJIbTaTOB HAayYHBIX HCCIICIOBAHUMN, B TOM YHCIC C
y4€TOM PEerHOHAIBHBIX 0COOEHHOCTEH MPOECCHOHABLHON AEATEILHOCTH BBIYCKHUKOB U OTpeOHOCTEH paboromareneii (m.34. [Ipuka3
Ne301).



Y Haumenosanue pazoena Buowt yueonoi HNudpopmaunonubie u
n padomuoi o0pa3oBaTe/ibHbIEC TEXHOJIOTHHU
1 2 3 S
1 | 3agauu cOBpeMEHHOTrO Jlexuus 1. BBonnas nexnus-Oecena.
ecTecTBO3HaHus, npusojsamue k | Cemunap 1. CeMuHap-o0Cyx/ieHuUE.
mddepeHnnanbHbIM CamocrosrensHa | PaboTa ¢ 31€KTpOHHBIM
ypaBHeHHsIM. BBenenue B o0myto | st pabora KOHCIIEKTOM U MHTEPHET-
TEOPHUI0 OOBIKHOBEHHBIX pecypcamu. KoncynsrupoBanue
mddepeHInanbHbIX ypaBHEHUH IOCPEJICTBOM IEKTPOHHOMI
TIOYTHI
2 | OcHOBHBIE THIIBI OOBIKHOBEHHBIX | Jlekus 2 Teopernueckas JTeKIUA.
midpdepeHunanbHbIX ypaBHeHuit | Cemunap 2 CeMuHap-o0Cyx/ieHuE.
Y METOJIbI UX PEIICHHSI [TpakTUKyM O pemIeHUIO 3a/1a4.
CemuHap 3 CeMuHap-o0Cyx/ieHue.
IIpakTrKyM IO penIeHuIo 3a/1a4.
Jleknus 3 Teopernueckas JTeKIUA.
Cemunap 4 CemuHap-00CyXIeHUE.
[IpakTrKyM 1O pemIeHuto 3a/1a4.
Cemunap 5 CeMuHap-o0Cyx/ieHuE.
[IpakTUKyM MO pEelICHHIO 3a7ad4.
Cemunap 6 CemuHap-o0CyXICHUE.
[IpakTUKyM MO pEelICHHIO 3a7ad4.
Cemunap 7 CemuHap-o0CyXICHUE.
[TpakTHKyM 10 pELISHUIO 3a/ay.
Cemunap 8 CemuHap-o0CyXICHUE.
[TpakTHKyM 1O peleHIo 3a1au.
Cemunap 9 [IpakTyeckoe 3aHsTHE.
CamocrosrensHa | PaboTa ¢ 37eKTpOHHBIM
g paboTa KOHCIIEKTOM, 3JIEKTPOHHBIM
3aJaYHUKOM U UHTEPHET-
pecypcamu. KoHcynbTrpoBaHue u
NpuEM JIOMANTHUX 3aJJaHU I
MOCPEJICTBOM AJIEKTPOHHON
MOYTHI
3 | Auddepennmanbuoe ucuncnenue | Jlexmus 4 TeopeTruyueckas IeKIus.
Cemunap 10 Cemunap-o0cyxeHuE.
[TpakTuKyM IO perIeHuto 3a1ad.
Jlexknus 5 Teopernueckas JeKIus.
Cemunap 11 Cemunap-o0cyxeHue.
[TpakTUKyM IO pEeIIeHUIO 3a1a4.
Cemunap 12 Cemunap-o0Cyx/IeHHE.

Cemunap 14

[TpakuTKyM 1O peleHuo 3a1ay.




CemunHap-o0CyxIeHUE.
IIpakTUKyM IO pELICHUIO 3a/1a4.

Cemunap 15
Cemunap-o0CyxaeHuE.
IIpakTUKyM IO pELICHUIO 3a/1a4.
Cemunap 16
CamocrosirensHa | [IpakTndeckoe 3aHsTHE.
sl paboTa Pabora ¢ a5eKTpoHHBIM

KOHCIIEKTOM, 3JIEKTPOHHBIM
3a/laYHUKOM U UHTEPHET-
pecypcamu. KoHCynbTHpOBaHuE U
MpUEM JOMAIIHUX 3aJaHUI
IIOCPENCTBOM JJIEKTPOHHOU
MOYTHI

B nepwon BpeMEHHOrO MPUOCTAHOBJICHHS TOCEIICHUS OOYYalOIIMMHUCS TOMENIEHUNH |
tepputopuu PITY mist opranuzamnum yaeOHOTO mporiecca ¢ MPUMEHEHHEM JJICKTPOHHOTO 00ydeHUs 1
JTUCTAHIIMOHHBIX ~ 00pa30BaTEIbHBIX TEXHOJIOTHMH MOTYT OBITb  HMCIOJIB30BaHBI  CIICTYFOIIHE
00pa3zoBaTeNIbHbIE TEXHOJOTHH:

— BUJICO-JICKIIUH;

— OHJIAWH-JIEKIIUU B PEKUME PEATbHOTO BPEMEHHU;

— DJIICKTPOHHBIC YUEOHUKH, yUeOHBIC TIOCOOMS, HAyYHbIE W3IaHUsI B QJICKTPOHHOM BHJIE U JIOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa3oBaTeIbHBIM pecypcam;

— CHUCTEMBI JIJIs1 AJIEKTPOHHOTO TECTUPOBAHNS;

— KOHCYJIBTALIMM C UCHOJb30BAHUEM TEJIEKOMMYHUKAIIUOHHBIX CPEJICTB.

5. OueHka mJIaHUPyeMbIX pPe3yJIbTaTOB 00y4YeHMsI

5.1 Cucrema oneHuBaHus"

dopmMa KOHTPOJIS Makc. KoJIM4ecTBO
0aJ110B
3a oany Bcero
padory
Tekyunii KOHTPOJIb:
® omnpoc 5 6amnos 20 G6amioB
e ;oM. 3aganue (Temsl 2.1—2.5) 5 6amioB 10 6ammoB
® KOHTp. pabota (Tembl 2.1—2.5) 10 6amioB 10 6ammoB
e ;oM. 3aganue (Temsl 3.1—3.3) 10 6amioB 10 6ammoB
® KOHTp. pabota (Tembl 3.1—3.3) 10 6amioB 10 GamioB
IIpomexyrouHas arrecTanus 40 6annoB
(7K3aMeH)
HTroro 3a cemectp 100
6amioB

4

CucremMa OLEHHMBAHMS BBICTPAMBACTCS B COOTBETCTBHM C y4E€OHBIM IUIAHOM, TJE OINpEAENCHBI (OPMBI IPOMEKYTOUHOI
aTrecraiuu (3a4€1/3a4€T ¢ OLEHKOM/IK3aMeH), i CTPYKTYPOU TUCIUIUINHEI, TJe OMpeaeIeHbl (POPMbI TEKYIIIEr0 KOHTPOIIS. Y Ka3bIBaeTCs
pacnpezesieHre 6aIoB Mo HopMaM TEKYIIEro KOHTPOIIS M TIPOME)KYTOUYHO#H aTTeCTalliH, CPOKH OTYETHOCTH.



[TosrydeHHBIN COBOKYITHBIN PE3yJbTAT KOHBEPTUPYETCS B TPAIAULIMOHHYIO LKAy OLIEHOK U B
IIKaxy oeHok EBporielickoit cucreMbl epeHoca u HakorieHus: kpeautoB (European Credit Transfer
System; nanee — ECTS) B cooTBeTCTBUU C TaOIHIICH:

100-6amnpHas mkana | TpaguiroHHas IIKaia [lkana ECTS
gg : 320 OTJIUYHO g

68 — 82 XOPOIIIO 324TEHO C

28 — g; Y/IOBIETBOPHUTEIHHO E

20— 49 FX

0_19 HEY/IOBJIETBOPHUTEIILHO HE 3a4TEHO F

5.2 KpuTepnu BbICTABJICHUS OICHKH 110 JUCIHHUIIJIMHE

Bamasl/ | Ouenka no Kpurtepun oneHky pe3yJibTaTOB 00y4eHHsl 10 AMCIHUILIMHE
Mlkaga | gucuMIIMHe

ECTS
100-83/ OTJINYHO/ BricTaBnseTcs 00ydaromeMycs, eciii OH ITyOOKO U TIPOYHO YCBOWII TEOPETUUECKHI U
AB 3a4TeHO IIPAKTUYECKUH MaTepHall, MOXKET IIPOJEMOHCTPUPOBATh 3TO HA 3aHATHAX U B X0l

1

IPOMEXKYTOYHON aTTECTallUuu.

OO0yuaronuiics UCUEpPIbIBAIOIIE U JIOTHYECKH CTPOHHO U3JIaraeT yueOHbIi MaTepuan,
yMeeT YBSI3bIBaTh TEOPHUIO C PAKTHKOM, CIIPABIIICTCS C PELICHUEM 3324
npodecCHOoHaIbHON HalIPAaBIEHHOCTH BEICOKOT'O YPOBHS CI0KHOCTH, IPABHIIEHO
00OCHOBBIBAET NPUHATHIE PELLICHHS.

CB00OIHO OpHEHTHPYETCS B YueOHOM 1 POeCCHOHANTBHOM JIUTepaType.

Ot1eHKa 0 AUCHUIUIMHE BBICTABIISIIOTCS 00yJaroLIeEMycs C y4ETOM pe3yIbTaToB
TEKYILIEH U IPOMEXYTOUYHOUN aTTECTALMH.

Komnerenuny, 3akperiéHnble 3a JUCLUIUTMHON, COPMHUPOBAHBI HA YPOBHE —
«BBICOKHI».

82-68/ XOpOHJO/ BrictaBisiercss 00y4aromeMycs, eciid OH 3HaeT TEOPETUUECKUIN U MPAKTUIECKUI
C 3aUTEHO MatepHa, rpaMOTHO H 110 CYLIECTBY H3IAraeT €ro Ha 3aHATUAX 1 B XO1e
MIPOMEXYTOYHOH aTTECTAIMH, HE JIOIYCKas CYLIECTBEHHBIX HETOUYHOCTEH.
OOyyaromuiicst MpaBUIIBHO IPUMEHSAET TEOPETHYECKUE MTOTOKEHHS IPU PELICHUN
MPaKTHYECKUX 3a/1ad MpodhecCHOHATBLHON HANPABIEHHOCTH Pa3HOTO YPOBHS
CIIOHOCTH, BJIaJIe€T HEOOXOAUMBIMH VISl 3TOTO HABBIKAMM U PUEMaMH.
JloctaTouHO XOpOIIO OPUEHTHPYETCs B y4eOHOI U MpodecCHOHAIbHOI TUTepaType.
OtmeHKa 10 AMCHUIUIMHE BBICTABILIFOTCS 00YJAIOMIEMYCS C yIETOM PE3yIbTaToB
TEKYIIEH U IPOMEKYTOUYHOUN aTTECTALMH.

KomrmereHuu, 3akperuiéHHbIe 3a IMCHUILTHHON, ChOPMHUPOBAHbBI HA YPOBHE —
«XOpOILLIUN».

67-50/ yIIOBJIETBO- BricraBisiercss 00yJaromeMycs, el OH 3HaeT Ha 6a30BOM yPOBHE TEOPETHICCKUNA U

D,E pHUTEIBHO/ TPAaKTHYECKUit MaTepHal, IOMYCKAET OTACTbHbIC OLTHOKH MPH €TO M3JI0KEHUH Ha
3aHATHAX U B XOJI€ MPOMEXYTOUHOM aTTECTALIH.

3a9TCHO OOydJaroIuiicst NCTIBITBIBAET OIPEACIEHHbIC 3aTPYJHEHHUS B IPUMEHEHUH

TEOPETHIECKUX TOJIOKEHNH MPU PeIIeHNH MTPAKTHYECKNX 3aaad MpodeccrnoHaIbHON

HaNpaBJICHHOCTH CTAHIAPTHOTO YPOBHS CIIOKHOCTH, BIIa/Ie€T HEOOX OAMMBIMU JUTS

3TOro 6a30BBIMH HaBBIKAMHU M MPUEMAMH.

JleMOHCTpHPYET TOCTATOYHBIN YPOBEHb 3HAHUS YUeOHOHM JTUTEPaTypHI IO TUCIUILIINHE.

OmeHKa 1Mo AMCIUIUIMHE BBICTABIISIFOTCS 00YJAIOMIEMYCS ¢ yIETOM PE3yIbTaToB

TEKYIIEH U MPOMEKYTOUYHON aTTECTALMH.

Komnerennmu, 3akpersiéHHbIe 3a AUCIUIDINHOMN, ¢(hOPMUPOBAHEI HA YPOBHE —

«JIOCTaTOYHBIN».

49-0/ HEYJIOBJIET- BrictaBisercss 00yJaromeMycs, eclid OH He 3HaeT Ha 0a30BOM YPOBHE TEOPETHICCKIHA
F.FX BOPUTEIBHO / | M TPAKTHYECKHH MaTepual, 10mycKaet rpyOBIe OITMOKU TPH €0 N3T0KECHUH Ha
3aHATHAX U B XOJIE IPOMEKYTOUHON aTTECTAIINH.

OOyuarommiicst HCIIBITHIBAET CEPhE3HBIC 3aTPYIHCHUS B IPUMEHEHIH TEOPETUIECKUAX
TTOJIOKCHHUN TIPU PENICHUH MPAKTUIECKUX 3a/1a4 PO ecCHOHATHFHON HANPaBICHHOCTH

HC 3a4TCHO




Bananl/

Mlkana
ECTS

OueHka o Kputepnun oneHku pe3yabTaToB 00y4eHHUs! 0 TUCHHUILVIAHE
JAUCHUIIJINHE

CTaH/IapPTHOT'O YPOBHSI CIIOKHOCTH, HE BJIaJIeeT HEOOX OMMBIMH JIJIsl 9TOTO HABBIKAMU H
npuéMamu.

JeMoHcTpupyeT (pparMeHTapHbIE 3HaHHS YI€OHOM JIUTEPATypHI IO TUCHHUIUIHHE.
O1eHKa 10 UCIUTUIMHE BBICTABIISIOTCS 00yJaronieMycsi ¢ y4ETOM pe3yiIbTaToB
TEKYIIeH U MPOMEKYTOUHOHN aTTEeCTAIHH.

Komnerennuu Ha ypoBHE «JIOCTaTOYHBIN», 3aKpEIUIEHHBIE 32 TUCIUIUIMHON, He
cOopMHUpOBaHBI.

5.3 OueHouyHble cpeacTBa (MaTepuasbl) /sl TeKYIIEro KOHTPOJISI YCIeBaeMOCTH,
NPOMEKYTOUHOI aTTecTauu 00yJal0MUXCs 0 AUCHUIINHE’

5.3.1. OGpa31ibl 3aJaHUM UISI CAMOCTOSITEIHHOTO BBITIOJTHEHUS

dy 1
HauepTuTe nomansle Ditnepa i ypaBHEHHs X - 1-y cuaromk =01
dy 0
9 X— =
Haueptute da3zoBbiii IOPTPET ypaBHEHUS — dx :

o dy
-3y =y +1

+ v

Haiinmure obmiee pemenne ypaBHEHUS
x=0

U €ro YaCTHOE€ PeUIeHH MpHU

[IpoBeprTe, 4TO ypaBHEHHUE SIBJISICTCS ypaBHEHHUEM B MOJHBIX, AU depeHInanax u pemnmre
€ro.
- . = dy
o o »*-v+@E*v*+x)=—=0
Haitgute wuHTErpUpyromdii MHOXHUTENIb [JI1 YpaBHEHUS dx
pewuTe 3T0 ypaBHEHUE.

n

dy x2%-y?
Haiigure ob1iee perenre ypaBHeHUs dx ~ 2xy
diy dy
Haiinure obiee penieHue ypaBHEHUS Yt T dx.
aty (@), dy_
HaiimTe o0ee pelmenne ypaBHeHus 4 ( ) T T

dx

&_ vein2y = cosx
Haiinure obiee pemieHne ypaBHEHUS d.x :

diy

= —x3y = 2%y, . .
10. Jlano ypaBHeHUE dx 3 Haiinute nepBbie TpU HEHYJIEBBIC YWICHA PA3JIOKEHUS

ero peleHus B psJl, yIoBIeTBoOpsomero ycnopusam ¥(0) =1 | yi=2,

da}r dz}: ~ d}' . 0
11. Haiigute obliee pelieHne ypaBHeHus dx3 = dx? dx Y=
da}.‘ dz}: d:r
+4- + 4y =

12. Haiinute oOuiee penieHne ypaBHeHUs dx? = dx? dx

d¥y _dy
J—z—}+}-'=x—4-.

13. Haiitu of1ee pemienue ypaBHeHUs dx3 ~ dx

d3y _dy
Y 3 a5y

14. Haiitu o01iee pemieHue ypaBHeHus dx? = dx

d*y _dy .
-3 =y 1 4cosx

15. Haiitu of1ee pemienue ypaBHeHUus dx? = dx

5

[TpuBoAsATCS MPUMEPHI OLEHOYHBIX CPEJICTB B COOTBETCTBUH CO CTPYKTYPOH AWCIUIUIMHBI U CHCTEMON KOHTPOJISI: BAPHAHTEHI

TECTOB, TEMATHKa MHCBMEHHBIX paboT, MPUMEpPH! YK3aMEHAI[MOHHBIX OMIETOB, THIOBBIE 337a4u, KeHCHl U T.II. OIEHOYHBIMH CpPE/ICTBA
JIOJDKHBI OBITH 0OecIrieueHsl Bce (POPMBI TEKYIIEro KOHTPOISI M MPOMEXYTOUHOH aTTectanuy. OHU JOMKHBI OBITH OPUCHTHPOBAHBI HE
TOJIBKO Ha MPOBEPKY CPOPMUPOBAHHOCTH 3HAHHA, HO TAaK)KE YMEHUH U BIaJCHU.



5.3.2. O06pa31pl 3aaHui 7151 KOHTPOJIBHBIX PadoT

KonTpoubnas pa6ora Ne 1

Bapuanm 1
ay _ . .z
1. Haueprutb asoBblii OPTpET ypaBHeHUs dx - .
d
. v+ (x+ 1?!—;L =0
2. Haiitu oOmiee pemeHne ypaBHEHUS dx
d}r ¥
. X———y=xtg=
3. Haiitu oOmiee pemeHne ypaBHeHUsl  dx x.
dy
N x—— 2y =2x*
4. HaiiThu 4YacTHOe peIICHHE YpaBHEHUS  dx , YJIOBJICTBOPSIIOIICE YCIOBHUIO
vy =o
5. TIpoBeputh uTO ypaBHeHme 2xydx + (x*-3*)dy =0 gpugercs ypaBHEHHEM B TOJHBIX
muddepeHnranax u HailTu ero odiee perieHue.
d*y 5 dy
6. Haiitn obwee pemeHye ypaBHeHHs dx2 - dx.
Bapuanm 2
1. HauepTtuth (ha30BBIi MOPTPET YPABHCHHUS .
dy —
y xy—=yF+1
2. Haiitu oOuiee perieHre ypaBHEHUS Yax =V .
dy ¥
o x—} =y—ex
3. Haiitu oOriee penieHne ypaBHeHUS  dx
4. HaiiTi yacTHOE pelIeHne ypaBHEHHS , yIoBIeTBopsIomee ycnopuo Y0 =1
5. IIpoBeputs uto ypasrenue (2 — 9xy*)xdx 4 (4v* - 6x*)ydy = 0 gpygercst ypaBHCHHEM B
MOJHBIX U depeHITnanax 1 HalTH ero ooI1ee pemeHue.
2 d*y _ (d}’)=
6. Haiitn oOmee pemenue ypaBHenuss ~ Gx° dx)
Bapuanm 3
dy
. Yy—+x=0
1. HauepTtuth (a30Bblii MOPTPET ypaBHEHHS = dx :
- dy -
y 1) +2xy7 =0
2. Haiitu o0iiee perieHue ypaBHEHHS R F P :
3. Haiitu obmmee pemenne ypasrenus X dy/dx —y = (x + y In{(x + ¥)/x]
4. Haiitn yacTHOe pelieHne ypaBHenus Ayldx+y»ign x=secX ynopneTBOpsIONIee YCIOBHIO
yo=1,
5. TlpoBeputh 4ro ypaBHeHHE € ~dx — (2V +xe™¥)dy =0 gpygercss ypaBHEHHEM B TTOJHBIX
middepennnanax u HailTu ero od1ee pereHue.
d%y 2
v V(@)
6. Haiitu obiiee peiieHne ypaBHeHus = dx? x .
Bapuanm 4
dy
. X—=2y
1. HaueptuTh Pa30BbIi MOPTPET YpaBHEHUS — dX :



5.

6.

dy
o ctgx—4+v=2
Haiitu o0miee pemieHue ypaBHCHHS g dx > .
¥ ¥
o x¥x—=vycosln-
Haiitu o0miee pemieHue ypaBHeHHS  dx X.
L dy
. x* sl +xy+1=0
Haittu vacTHOE pelieHue ypaBHEHUS dx , YIAOBJETBOPSIOLIEE YCIOBUIO
y=o
}Z‘

—dx+ (v +Ilnx)dy =0
[IpoBepuTh uTO ypaBHEHUE X SBJISICTCS YPABHEHHEM B TOJHBIX

maddepeHnnanax u HailTH ero ooIIee pemeHHe.
Haiitu oOmiee penienne ypaBHEHUS .

KonTpoabHnas padora Ne 2

Bapuanm 1
1. Peuwnts ypaBrerne ¥ +¥ -2y =0
2. Pemmrs ypaBuenme ¥ — 3y +3y -y =10
3. Pemmurts ypaBuenne ¥ — ¥ = 2% —x%
4. Pemmrts ypaBHenue ¥ — 3Y + 2y = xcosx,
5. Jlano ypaBHeHue ¥" =xy -¥*  Haiitn IIEpBbIE TPU HEHYJIEBBIC WICHA PA3JIOKEHUS €ro
peleHus, yaoBneTBopsomero yeaosusam Y0 =1y (@) =0
Bapuanm 2
1. Pemwmmrts ypaBuenue ¥’ +4y +3y=0
2. Pewmnts ypasrenue ¥ ¥ -V £y =0
3. Pemmthb ypaBHenue ¥’ +¥ = 4xe¥
4. Pemnts ypaBHeHne ¥ — 4y +8y = e* 4 sin2x
5. JlaHo ypaBHEHHE ¥y =x—y +¥* Haiirn IIEPBBIE TPU HEHYJIEBBIE WICHA PA3JIOKEHUS €ro
perenus, ynosieTBopsiomiero ycnosusam ¥0) =0y (@) =1
Bapuanm 3
1. Pemmrts ypaBHenne ¥ —2¥ =0
2. Peuwmrs ypaBHenne ¥ — 3y +2y =0
3. Peuwmrs ypaBHenue ¥ — 2y - 3y = e**
4. Pemuth ypaBHEHUE ¥ -9y =e*cosx,
5. Jlano ypaBHeHUE v" =xy*-x*y' Haittu IIEPBBIE TPU HEHYJIEBBIEC YJIEHA Pa3JI0KEHUS €0
pemenus, ynosneTsopsromero ycnopusy Y0 =2 | y=2,
Bapuanm 4
1. Pemuth ypaBHEHHE .
2. Peumnts ypasuenne ¥ —87 =10
3. Peumts ypauenne ¥ +¥ — 2y = 3xe¥
4. PewmmTth ypaBHEeHUE ¥ 4y =xsinx,
5. MlaHo ypaBHeHue ¥y =x+x% -¥* Haiitn IIEPBBIE TPH HEHYJIEBBIC YJICHA Pa3JIOKCHUS

€ro pelreH s, yoBIeTBopsomero ycnosusam Y01 =2 y(@) =1

5.3.3 CHHUCOK TEOPETHYECKUX BOIPOCOB, BBHIHOCHMBIX Ha MPOMEKYTOUHYIO aTTECTAIHIO
(7K3ameH)
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17.
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BriBecTr ypaBHEHHE JBM)KEHHUS MaTEpUAIbHOW TOYKH B I0JIE CHUJIBI TSDKECTH Oe3 yuéra
COIIPOTHBIICHUS BO3yXa.

BriBecTr ypaBHEHUS Ma/IeHHUsI MaTEPUAIbHON TOYKH B aTMocdepe.

BriBecTu ypaBHeHME KOJIEOAHUS NIPYKUHBI.

BeiBecTH ypaBHEHHE IBHKEHHSI TOTOHSIOIIETO B 33J1a4€ IIOTOHMU.

Huddepennnansaoe ypasaenue. Oouie u yacTaple pemeHus. [Ipumepsr.

3anava Komu. Teopema cyiiecTBOBaHUS M €IUHCTBEHHOCTH €€ pemieHus. [Ipumepst.
Mertoa nomansix Jinepa. [Ipumeps! npuMeHeHus..

@®a30BbIi IOPTPET YPaBHEHUHN 11EpBOro nopsaka. Ilpumepsr.

Pemrenne ypaBHeHUN ¢ pa3aessironiuMucs nepeMeHHbiMu. [Ipumepsl.

. YpaBHeHue B noyiHbIX Auddepennmanax. [Ipumepst.

. Meron unTerpupyromero MHokurtens. [Ipumepsi.

. Pemmenue ogaopoaubix nuddepeHnmanbubiX ypaBHeHU. [Ipumepsl.

. PereHne ypaBHEHMI BTOpPOTO TNIOpPAJIKA, HE COJEPXKAIIMX SBHOM 3aBHCUMOCTH OT

HeusBecTHOM QpyHkuuu. [Ipumepsi.

Pemrenne ypaBHEHHI BTOPOrO NOpPAJIKA, HE COACPKAIIMX SIBHOM 3aBUCUMOCTH OT .
[Ipumepsl.

JIuneliHbIE ypaBHEHHUs IEPBOTO MOPsAKA U UX cBoMcTBaA. [IpuMepsl.

Meron BapuanuM NPOW3BOJIBHON IIOCTOSIHHOM JUIsl JIMHEHMHBIX YPaBHEHHW NIEPBOTO
nopsaka. [Ipumepsrt.

[Ipubmmxkénnoe pemienre AudQepeHnaIbHbIX YpaBHEHUH ¢ TOMOIIIbIO CTENEHHBIX PSAIOB.
[Ipumepsl.

JluneliHple  ypaBHEHHUS C TIOCTOSHHBIMH  KOd(pUIMEeHTaMHM U WX CBOWCTBA.
XapakTepuctuueckuii MHOTOUJIeH. [Ipumepsl.

Pemennss OIHOPOIHBIX JIMHEHHBIX YpPaBHEHMH C TIOCTOSHHBIMU Ko3(duuueHramuy,
COOTBETCTBYIOIINE MPOCTHIM BEIECTBEHHBIM KOPHAM XapaKTEPUCTHYECKOIO MHOIOUWICHA.
[Tpumepsi.

Pemennss OIHOPOJHBIX JIMHEHHBIX YPaBHEHMH C MOCTOSIHHBIMH KO3(duuueHTamy,
COOTBETCTBYIOIIME KPATHBIM BEIIECTBEHHBIM KOPHAM XapaKTEPUCTHYECKOIO MHOIOWICHA.
[Tpumepsil.

Pemennss OJHOPOJHBIX JIMHEHHBIX YpPaBHEHMH C NOCTOSHHBIMU Ko3(duuueHramuy,
COOTBETCTBYIOIIHE MPOCTHIM KOMILJIEKCHBIM KOPHSAM XapaKTEPUCTUYECKOTO MHOTOYJICHA.
[Tpumepsil.

Pemennss OJHOPOJHBIX JIMHEHHBIX YpPaBHEHMH C NOCTOSHHBIMU Ko3(dunueHramuy,
COOTBETCTBYIOIIME KPATHBIM KOMIUIEKCHBIM KOPHSIM XapaKT€PUCTHYECKOI'O0 MHOIOWICHA.
ITpumepsi.

Perienuss HEOAHOPOAHBIX JMHEWHBIX YPAaBHEHHH € HOCTOSHHBIMU KO3(h(UIMEeHTaMHu B
HEpE30HAHCHOM citydae. [Ipumepsl.

Periennss HEOAHOPOAHBIX JMHEMHBIX YpPaBHEHHUH C IMOCTOSIHHBIMHU Ko3(duuueHtamu B
pe3oHaHCHOM citydae. [Ipumepsl.

6. YueOHO-MeTOAMYeCKOEe M MH(POPMAaLHOHHOe ofecrieyeHHe U CHUIITUHBI
6.1 CHHCOK HCTOYHHMKOB H JHTEPATypbI®

6.1. Cnucox UCTOYHMKOB U JIUTEPATYpPbI

a) OcHogHas rumepamypa

Pexomenmyercst Bkimtouath B criuckd m3nanus u3 ObC u He Gonee 15 meyaTHBIX U3JaHU.



1. Hemuposuu B.I1., MonenoB B,IL., luddepenunansusie ypaBuenus. — CII6, «Jlanb», 2008. —
Tekcr : onekrponnsii // Jlanb : 2JeKTpoHHO-OmOMMoTeunass cuctema. — URL:
https://e.lanbook.com/book/152452

2. IlanteneeB, A. B. O0bikHOBeHHbIe Au(pdepeHunaNbHbIe YpaBHeHHusA. [IpakTuyeckuii Kypce
[DnmexkTpoHHEIH pecypc] : yuel. mocodue ¢ mynbTHMeana conpoBoxkaeHueM / A. B. [lanrtenees, A.
C. Sxumona, K. A. PeibakoB. — M.: Jloroc, 2010. - 384 c.: wi. - (HoBas yHuBepcurerckas
oubnmoTeka). - ISBN 978-5-98704-465-0.
http://znanium.com/bookread2.php?book=469288

0) Jonornumenvuasn iumepamypa

1. KpacnoB M.JI., Kucenes A.1., Makapenko I'.11. OGpikHOBEHHBIE MU DepeHIaTbHbIE YpaBHEHUS:

3agaun ¥ TpUMEPHI C TOAPOOHBIMU pelieHusMU: YueOHoe mocooue. Mzn. 4-e., ucnp. — M.:
Enuropuan YPCC, 2002.
2. Ilucemennsiii [[. Koncrekr nekmuii mo Beiciield maremaruke. [lonnbiit kype. — M., «Aiipuc-

mpeccy, 2005.

3. [IlerpoBa T.A., bapanoBa E.A. JlupdepenuuanbHple ypaBHEHHS M HMX NPUMEHEHHE B
ectecrBo3Hannu. — M., MHDITY, 2000.

4. OumunmnoB A. ®. CoOopHuk 3amau no auddepeHuanbHbIM ypaBHeHUsIM. — VbxeBck: HUIL]
«PerynspHas u xaoTudeckas quHamuka», 2000.

5. MarpocoB A. Maple 6. Pemenue 3anad Boicuield MmareMaTuku U Mexanuku. Cepust «Macrep». —
CII6.: BXB-IlerepOypr, 2001.

6. I'yn AK..Ilayrosa JI.A, ®ponosa FO.B., Matematuueckas comuosorusi, YuedHoe nocodue. —
Owmck: U3narensctBo Hacnenue. quanor-Cubups, 2003

7. Munwok C.A., bepeskuna H.C., luddepeHnuanbapie ypaBHEHHS W IKOHOMHYECKHUE MOJIEITH
Cepus: BY3. Crynentam BbICIIMX y4eOHBIX 3aBefieHMN — M3marenscTBo: Bpimmiimias mkona,
2007 r.

6.2 IlepeueHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET».

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

https://ru.wikipedia.org/wiki/O06pikHOBeHHOE D PepeHIIaTIbEHOE YPAaBHEHHE

http://www.wolframalpha.com/

Hanmonanesnas snexkrponnas 6ubnuoreka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snextponnas Oubnuoreka www.elibrary.ru
OnexrpoHHas oubanoreka Grebennikon.ru www.grebennikon.ru
Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

7. MaTepuajibHO-TeXHHYeCKOe o0ecnevyeHne I CUNITHHbI
Hns o0ecrieueHus TUCIUAIIINHEI UCIIONB3YETCs MaTepuaibHO-TEXHUYECKAS Oasa
00pa30BaTENLHOTO YUPEXKACHUS: aKaJeMUIecKast ayIUTOPHsI C TOCKOW, KOMIBIOTEP C JOCTYIIOM K CETH

«HTEepHET», TPOEKTOP.

CocraB nporpaMMHOTIO oOecIeueHHS:


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. Windows
2.  Microsoft Office

8. ObecneueHne 00pa3oBaTEJbHOIO MpoIecca IJs JUI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH
3JI0pPOBbS M MHBAJIM/IOB

B xome peamuzanuy JUCHMIUIMHBI HCIIOJIB3YIOTCS CICAYIONINE JOTOJHUTEIBHBIC METOIbI
oOydeHUs, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOYHOW aTTECTAllMd OOydJaIOUIUXCsS B
3aBUCHUMOCTH OT X UHIUBUIyaTbHBIX 0COOCHHOCTEH:

® Il CJICTIBIX W CIA0OBHIANIUX: JISKIUUA O(OPMIISIOTCS B BHUJAE 3JCKTPOHHOTO JIOKYMCHTA,
JOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEPA CO CIECIHUATM3UPOBAHHBIM IPOTPAMMHBIM OOECTICUCHUEM;
MMACbMEHHBIC 3aJ]aHWsI BBITIOJNHSIIOTCS HAa KOMITBIOTEPE CO CHEIUAIM3HPOBAHHBIM IPOTPAMMHBIM
oOecrieYeHHeM WJIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; OOCCIICUYMBACTCS WHIUBUIYATHHOE
paBHOMepHOe ocBemieHne He MeHee 300 JIOKC; Ui BBIMOJHEHHUs 3aJaHus MpU HEOOXOJAUMOCTH
MIPEIOCTABIISICTCS  YBEIMUMBAOINIEE YCTPOUCTBO; BO3MOXKHO TaK)Ke HCIIOJIb30BAHUE COOCTBEHHBIX
YBEJIMYUBAIONINX YCTPOUCTB; MUCHbMEHHBIC 33 aHusI O(POPMIIIIOTCS YBEIMYCHHBIM MIPpU(TOM; IK3aMeH
1 324€T MPOBOJIATCS B YCTHOU (DOPME MJIH BBITIOJHSIOTCS B MUCHMEHHOM (DOpME Ha KOMITBIOTEPE.

® JIJIs TUTYXUX M CJIa0O0CIIBIIIAIINX: JICKITUU 0(DOPMIISFOTCS B BUJIE DJIEKTPOHHOTO IOKYMEHTa, JTN00
MIPEIOCTABIISICTCS 3BYKOYCHJIMBAIONIAS arapaTypa WHIWBUIYATBHOTO ITOJIE30BAHUS;, IMUChMEHHBIC
3aJlaHUs BBITIOJHSAIOTCS HAa KOMITBIOTEpE B IMHUCBMEHHOW (opMe; dK3aMEeH M 3a4éT IMPOBOJATCSA B
MMMCEMEHHOU (popMe Ha KOMITBIOTEPE; BO3MOXHO MTPOBEJICHUE B JOPME TECTHPOBAHHUS.

® ISl JIMIl C HAPYIICHUSIMH OTOPHO-ABUTaTEIbHOTO armapara: JeKIUu o(QOopMIIIOTCS B BUIE
ANIEKTPOHHOTO JOKYMEHTa, JOCTYIIHOIO C TIOMOIIbI0O KOMIBIOTEPa CO CIEHUATU3UPOBAHHBIM
MpPOrpaMMHBIM ~ oOecriedeHreM; TMHCbMEHHbIE 3aJaHHs  BBIMOJHSIIOTCS Ha KOMIIBIOTEpPE CO
CHeIHaTM3UPOBAHHBIM MPOTPAMMHBIM OOECIIeUeHUEM; SK3aMeH U 3a4€T MPOBOASTCS B YCTHOU (opMme
WJIH BBITIOJIHAIOTCS B MUCbMEHHOU (popMe Ha KOMIIbIOTEpeE.

[Ipn HEOOXO0AMMOCTH MpeAyCMAaTPUBAETCS YBETUUEHHE BPEMEHH /7Sl TIOJATOTOBKU OTBETA.

[Ipouenypa mpoBefeHHs] MPOMEKYTOUHON aTTeCTAllMU JJIsi 0Oy4JaIOUIUXCs YCTaHABJIMBAeTCS C
y4€TOM MX MHIMBUIYAIbHBIX NMCUX0(pU3nUecKkuXx ocobeHHocTel. [IpomexxyTouHas arrectanus MOXeET
MIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Ipn mnpoBeaeHMH TpPOLEAYPhl OLIEHUBAHUSA pPE3YIbTATOB OOYYEHHUs MpelycMaTpUBACTCS
UCI0JIb30BAHME TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX B CBSA3HM C MHIUBUAYAJIbHBIMH OCOOCHHOCTSIMU
oOyuaronuxcsa. OTH CpeICTBa MOTYT ObITh TNPEAOCTaBICHbl YHHUBEPCUTETOM, WM MOTYT
UCII0JIb30BAThCSA COOCTBEHHBIE TEXHUYECKHE CPEICTBA.

[IpoBenenue mpoueaypbl OICHUBAHUS PE3yJbTaTOB 00yUEHHUs JTOMYCKAETCs C MCIOJIb30BaHUEM
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI.

ObecrnieunBaeTcst MOCTYn K HH(POPMAIMOHHBIM U OuOIMOrpadguueckuM pecypcam B CETH
WuTepHer s kaxaoro odyyvaromierocst B popmax, aganTUPOBAHHBIX K OTPAHHUYEHUSIM UX 3JI0POBBS U
BOCIIPUATUS UH(DOPMALINU:

® I CJEMbIX M CIa0OBUIANINX: B TEYaTHOH ¢opMe yBeNWYeHHBIM MIpUPTOM, B (opme
AIIEKTPOHHOTO JOKYMEHTa, B popme ayauodaiina.

® [IJIs1 TTIyXHUX U CIa0OCTBIIIAINX: B TIeyaTHOU opme, B hopMe AIEKTPOHHOTO JOKYMEHTA.

® 17151 00y4aronMxcs ¢ HapyIICHUSIMH OMOPHO-JIBUTaTENILHOTO amrmapaTa: B medaTHoi ¢gopme, B
(dbopMe IIMEeKTPOHHOTO JOKYMEHTa, B popme ayanodaiina.

VYuebHble ayaUTOpPUM I BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITENbHON paldoThl, HaydHas
O6ubIMoTEeKa U MHBIE MOMEIIEHHUS [T 00y4eHHsI OCHAILIEHBI CHIEIIMAIbHBIM 000PYI0BaHHEM U Y4€OHBIMU
MECTaMHU C TEXHUYECKUMU CPECTBAMU 00y4EHUS:

® JJIs1 CJIETIBIX U Ca00BHUIAIIMX: YCTPONCTBOM ISl CKaHUpOBaHUs 1 uTeHus ¢ kamepoit SARA CE;
muciuieeM bpaiing PAC Mate 20; npunrepom bpaitns EmBraille ViewPlus;



o Ui TIIyXUX U CJIAa0OCHBIIAIINX: aBTOMAaTU3UPOBAHHBIM DPA0OYMM MECTOM sl JIIOAEH C
HapyIIEHUEM CIIyXa U cIa00CbIIIANINX; AKYCTUUECKUI YCUIUTENb U KOJIOHKY;

o i1 OOyJalomMxcs C HApyHICHUSMHU OIOPHO-JBUTATEILHOTO ammapara: MepeIBHKHBIMH,
peryaupyeMbIMi  3proHoMudeckumMu naptamu CH-1; KOMIBIOTEPHON TEXHHKOW CO CHEHHATbHBIM
IPOrPaMMHBIM 00€CTICUCHHEM.

9. MeToauyecKne MaTepuaIbl’

9.1 Iaanbl ceMHHAPCKUX/ NPAKTHYECKHX/ J1a00PaTOPHBIX 3aHATHIH®

7 Meroandeckre MaTepHabI 110 TUCIUIUTIHE MOTYT BXOAUTE B COCTAB paboueil mporpaMMBl, In00 pa3padaTsIBaThCs OTJETBHBIM

JOKYMEHTOM.
8 [lnan 3aHATHI CTPOHUTCS B COOTBETCTBHU CO CTPYKTYPOW AMCHMIUIMHBI (I1.2). Pa3nensl mimaHa BKIIOYAIOT: Ha3BaHHE TEMEI,
KOJIMYIECTBO 4acoB, (hOpMy MPOBEACHUS 3aHATHUS, €r0 COAEpIkKaHUe (BOMPOCH! ISl 0OCY>KAEHMs, 3a1aHNsI, KOHTPOJIBHBIE BOIIPOCHI, KEHCHI
U T.IL), CIIMCOK JUTepaTypsl. [Ipn HEoOXOAMMOCTH, IUIAHBI MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHH MOTYT COACPXKaTh YyKa3aHUS IO
BBITIOTHEHHUIO 33aJaHUH U TPEOOBAHMUSI K MAaTEPUATbHO-TEXHUUECKOMY 00ECIICUCHHUIO 3aHATHSI.



Tema 1 (1 u.) [Ipumepsi 803HUKHOBEHUSA OUDDEPeHyUATbHBIX YPABHEHUN 8 NPAKMUYECKUX 3A0a4ax

Llenv 3amamus: TPOWLIIOCTPUPOBATH POJIb TEOPHUH OOBIKHOBEHHBIX IU(QepeHIHaTbHBIX

YPaBHEHUH B PELLICHUU NPAKTUYECKUX 3a]au.

dopma mpoBeeHus — 00CYKICHHE, OTIPOC.

Bomnpocs! 1t 06cyxaeHus:

1. Kak copepkarenbHble 3aJja4ul, BOZHUKAIOLIUE B peaIbHOM JKU3HU, IEPBOJIATCS Ha (POPMaIbHBIN
s3BIK T PepeHInanbHbIX YpaBHEHUH (TOCTPOSHHE MAaTEMaTHIECKUX MOIeNei)?

2. Kakue BbIBOABI O MOBEICHUM MOJEIUPYEMOr0 OOBEKTa MOKHO CJejaTh, H3ydas €ro
(dhopMambHYI0 MOJCIH?

KoHTposbHBIE BOIIPOCHL:

1. BoiBecTuM ypaBHEHME ABM)KEHMSI MaTepUalbHOW TOYKM B I0JIE CHJIBI TsDKECTH Oe3 yuéra
CONPOTUBIICHUS BO3/yXa.

2. BriBecTu ypaBHEHHS Na/IeHUsI MaTEpUAJIBLHONW TOUKU B aTMOcdepe.

3. BriBecTu ypaBHEHHE KOJI€OaHUSI PYKUHBI.

4. BpIBeCTH ypaBHEHUE ABUKEHMSI JOTOHSIOIIETO B 33/1a4€ [TOTOHHU.

Crrcok UCTOYHUKOB U JINTEPATYpPHI:

1. Jdemuposuu b.I1., Monenos B,I1., luddepenunanbabie ypaBHEHUS;

2. I'ym A.K.,.IlayroBa JI.A, ®posoBa 10.B., MaTtemarndeckasi COIMOJIOTHSI.

3. Munrok C.A., bepeskuna H.C., luddepennunanbapie ypaBHEHUST U S)KOHOMUYECKHAE MOICITH.

4. Tlucemennsriii J]. KoHcnieKT JeKmuii Mo BBICIICH MaTeMaTHKE.

[lepeuens pecypcoB HH(GOPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»:

https://ru.wikipedia.org/wiki/O6bikHOBeHHOE nuddepeHiaibHoe ypaBHEHNE

http://www.wolframalpha.com/

MarepuanbHO-TeXHUYECKOE O0OecreyeHne 3aHATUS: JO0CKa, KOMIBIOTEp C JIOCTYIIOM K CETH
«HTEpHET», TPOEKTOP.

Tema 2 (1 u.) Dnemenmuvl 0bwetl meopuu 00bIKHOBEHHBIX OUPDDEPEHYUATLHBIX YPABHEHULL
Lenv 3anamus: ocBoeHue (QyHIaMEHTANbHBIX ONpelesieHud U (HaKTOB TEOPUH OOBIKHOBEHHBIX
muddepeHInanbHbIX YpaBHEHUH.

dopma npoBeeHUs —OTPOC, PEIIeHUE 3a1a4.

Bormpocs! 11t 06cyxaeHust:

1. Yro Takoe oObIKHOBEeHHOE A depeHIInaTIbHOEC YPABHEHHE U €T0 pelieHus?

2. 3agauya Komu 1 eAMHCTBEHHOCTDH €€ PeLIeHUsI.

3. CyTbs MeTo/1a TOMaHbIX Jiiepa.

4. da30BbIi MOPTPET ypaBHEHUI MEPBOTO MOPSIKA.

KoHTposbHbIEe BOTIPOCHI:

1. Cdopmynupyiite 3agauy Ko a1 ypaBHEHU IEpBOTO U BTOPOTO MOPSIKOB.

dy
. =¥ —
2. Haueprure n0Manble Ditiepa Ui ypaBHeHus dx - ¢ marom B =01
dy
. y—+x=10
3. Hauepture (a3oBsIii MIOPTPET ypaBHEHUS = dx . UTO MOKHO CKa3aTh O PELICHUSIX 3TOTO

ypaBHEHHMs Ha OCHOBAHUH aHaAIN3a ero (pa3oBoro noprpera?

CHuCcOK HCTOYHHUKOB U JIUTEPATYpHI:

1. Hemupnosud B.I1., Monenos B,I1., luddepenunanbupie ypaBHEHUS;

2. KpacmoB ML.JI.,, Kucenes A.M., Maxkapenko [.U. OObikHOBeHHBIE U depeHIanbHbIe
ypaBHeHHUs: 3aJ1auu ¥ IPUMEPHI C MOIPOOHBIMH PELICHUSIMU;

3. MarpocoB A. Maple 6. Pemienue 3a1au BoIcIIel MaTEMaTUKH U MEXaHHUKH.

4. Tlucemennsiii J{. KoHcneKT JeKIuil o BBICIICH MaTeMaTHKE.

[lepeuens pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKALMOHHOM ceTn «HTepHeT»:

https://ru.wikipedia.org/wiki/O6bsikHOBeHHOE b dhepeHIanbsHOe 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-TEeXHHUYECKOE O00eCIeYeHHe 3aHATHS: JO0CKa, KOMIBIOTEp C JIOCTYIIOM K CETH
«HTEpHET», TPOEKTOP.

Tema 3 (4 u.) VYpaswenus c pazoensowumucs nepemMenHviMu U YPAGHEeHUs 6 NOJHbIX

oughghepenyuanax

Lenb 3aHsaTHA: 0TpabOTaTh HABBIKM PELIEHUS YPABHEHHM € pa3AeisIOLIMMUCS MEPEMEHHBIMU U

ypaBHEHHIA B IOJTHBIX AuddepeHnnanax.

dopma npoBeeHUs —OTIPOC, PELIEHUE 3aa4.

Bompocs! 11t 06cyxaeHust:

1. KakoB oOmmii mMeroa pemieHusl ypaBHEHUH C pa3fensioluMucs nepeMeHHbIMU? B kakux
3a/1a4axX BO3HUKAIOT TaKUe ypaBHEHUs?

2. KakoB oOmmii MeToj perieHus ypaBHCHHU B MOJHBIX quddepeHnnanax? B kakux 3amadax
BO3HMKAIOT TaKU€ YpaBHEHUA?

KoHTposnbHBIE BOITPOCHL:

1. Haiigute oOmee pemnieHne ypaBHEHUS U €ro 4YacTHOE peIICHHE,
ynosiersopsitomee yeirosuio Y@ =1 Hapucyiite rpaduke pemeHuii.

—}rsinx = ylny

2. Haiiniute oOmee pemieHue ypaBHeHHS dx U €ro 4YacTHOE pelIeHHE,
O u
yIIOBJIETBOPSIOLIEE YCIOBUIO =~ 2 . Hapucyiite rpaduku pemeHuii.
, o dy
sin(Cxv) + xycos(xv)+ x*cos(xy)—=10
3. IlpoBepswTe, yTO ypaBHEHHE dx SIBJISIETCS] YDABHEHUEM B
NMOJHBIX U depeHInanax, 1 HaliguTe ero ooIee penieHue.
5 dy 5
{_-x‘}:r + }:rz}_"_l_xz}r + x}:r* =10
4. TlpoBepsTe, 4TO ypaBHEHHE dx ABIIIETCS. YPABHEHUEM B TOJHBIX

muddepennranax, ¥ HAMAUTE ero 00IIee pelicHHe.

5. HaiiiuTe MHTErpUPYIOMIUI MHOXKHUTEIb JIJIsl ypaBHEHUS U PEIIUTE 3TO YPaBHEHHE.

CHUCOK UCTOYHHUKOB U JINTEPATYPHI:

1. Jlemumosuu b.I1., Moaenos B,I1., [luddepennmanbupie ypaBHEHUS.

2. KpacmoB M.JI., Kucenes A.M., Makapenko [.M. OObpikHOBeHHBIC AuddepeHIInaIbHbIC
ypaBHEHUs: 3a/1a4¥l U IPUMEPHI C MOJAPOOHBIMH PEIICHUSMU.

3. Tucwemennsriii . KoHcneKkT JieKIui 0 BICIICH MaTeMaTHKE.

4. @Ounumnmo A. @. CoopHuK 33724 10 1uddepeHInaTbHbIM ypaBHEHUSM.

[lepedens pecypcoB HH(GOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTH «HTepHeT:

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

http://www.wolframalpha.com/

MaTepI/IaJ'ILHO'TeXHI/ILIeCKOC oOecrieueHre 3aHITHS: J0CK4, KOMIIBKOTEPp C HOOCTYIIOM K CCTU
«I/IHTepHeT», IMPOCKTOP.

Tema 4 (4 u.) OoHnopooHvle Ougghepenyuanvuvie ypasHeHus nepeo2o NOpAOKA U YPAGHEHUs,
c8ooAwUecs K HUM

Lenb 3aHATHSA: OTPAOOTATh HABBIKH PEIICHUS OTHOPOIHBIX AU (hepeHaIbHBIX YpaBHEHUN TEPBOTO
MOpsAIKA U U3YYUTh MIPUEMBI CBEJCHUSI HEKOTOPBIX YPAaBHEHHH K OJTHOPOIHBIM.

dopma mpoBeIeHHUs — OIPOC, peleHHe 3ajay.

Bomnpocs! 1 06cyxaeHus:

1. Yro takoe oxHOpoaHbIe PyHKIMHU? YTO Takoe CTeNeHb OJJHOPOAHOCTH?


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 muddepennunanbapie ypaBHEHHS HA3bIBAIOTCS OJHOPOTHBIMU?

3. B uém cyrp 001miero Meroa penieHus O JHOPOHbIX U depeHIHaTbHBIX YpaBHEHHI?
4. OnucaHue TUIOB YPaBHEHUMN, CBOISAIINXCSA K OJTHOPOIHBIM.

KoHTposibHBIE BOIIPOCHL:

x—=y+xi-y*

1. Haiinute obmiee pemieHne ypaBHEHUST  dx
2. HaiinuTe o0mee pernieHre ypaBHEHHUS .

fx—}’-l--l-}%:Z—x—v

3. Csemute ypaBHEHHE K OJIHOPOJHOMY U PELIUTE €ro.
dv x+v+1

4. Csemure ypaBHeHue dx 2% + ¥ — 1 g 0[HOPOJHOMY H PELLIUTE €ro.

CHnucoK UCTOYHUKOB U JIUTEPATYPHI:

1. Jemunosuu B.I1., Moaenos B,I1., luddepennunansupie ypaBHEHHS.

2. KpacmoB ML.JI.,, Kucenes A.M., Maxkapeako ['.U. OObikHOBeHHBIC TU((EpPCHIIMATHHBIC

ypaBHEHUS: 3a7]a41 U MIPUMEPHI C MMOAPOOHBIMH PEIICHUSMHU.

3. Tlucemennsrii J]. KOHCTIEKT JIEKIIHIA TIO BBICIICH MaTeMaTHKE.

4. OunumnmoB A. ®. CoopHuk 3aaa4 1o audhepeHIInaIbHBIM YPaBHEHUSM.

[lepeuens pecypcoB HH(GOPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»:
http://eqworld.ipmnet.ru/ru/solutions/ode.htm
http://www.wolframalpha.com/

MaTepI/IaJ'[BHO-TeXHI/I'-IeCKOG oOecrieueHne 3aHATHSA: JO0CKa, KOMIIBKOTEP C AOCTYIIOM K CCTHU
«HTEpHET», TPOEKTOP.

Tema 5 (4 u.) Ypasnenus, oonyckarowue nonudiceHue nopsoKa

Lenb 3aHATHS: N3YYUTh HEKOTOPBIE YPAaBHEHHUS BTOPOTO MOPSAIKA, KOTOPbIE MOKHO PEIINUTh MYTEMHU

CBEICHUSI UX K YPaBHEHUSM IIEPBOT0O MOPSIKA.

dopma npoBeeHUS — OIIPOC, PELICHHE 3a/1a4.

Bomnpocsr mis o6cyxnenus:

1. Kaxkue tumsl ypaBHEHHI BTOPOrO MOPsIKa MOXKHO CBeCTH K quddepennaabHbiM ypaBHEHUSM
nopsaka 1?

2. C rmnoMOLIbIO KakUX 3aMEH [EePEeMEHHBIX OCYIIECTBISETCS IOHW)KEHHE TMOpsaKa
muddepeHInanTbHO ypaBHEHUS ?

KoHTposbHbIe BOIPOCHI:

d3y dy

——= 1+

dx? dx

d*y dy
x——+ =
2. Haiinute oOmiee pemnienue ypaBHeHust dx?  dx .
d*y  fdvy* .
—+|=] =277

3. Haiinute o0riee penieHue ypaBHEHHUS dx? (d.x ) .

4. Haiitu ob1iee penieHre ypaBHEHUS .

CHucoK UCTOYHUKOB U IUTEPATYPHI:

1. Hemupnosud B.I1., Monenos B,I1., luddepenunanbupie ypaBHEHUS;

2. KpacmoB ML.JI.,, Kucenes A.M., Maxkapenko ['.M. OObikHOBeHHBIE U epeHIInaNIbHbIE
ypaBHEHUs: 3a/la4¥l U IPUMEPHI C MOAPOOHBIMH PEIICHUSMU.

3. Tlucemennsrii []. KoHCHIeKT JEKIIMiA 1O BHICIICH MaTeMaTHKE.

4. ®unmummos A. @. CoopHuk 3a71a4 1o AuddepeHuaaTbHbIM YpaBHEHUSIM.

[Tepeuens pecypcoB nHGOPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»:

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

1. Haiigute o01ee pelieHue ypaBHEHHUS

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-TEXHHUECKOE O00CCIeYCHHE 3aHSTUSA: JOCKA, KOMIBIOTEP C JOCTYIIOM K CETH
«HTEpHETY», TPOEKTOP.

Tema 6 (4 u.) Jlunetinvie ypasHnenus nepgozo nopsoka. Ilpubnudicénnoe peutenue ypasHeHuil ¢

nOMOWBIO PSIO08

Lenb 3anstuda: BeipaboTaTh HaBBIKM PELIEHHS] HEOTHOPOJHBIX JIMHEHHBIX ypaBHEHUI IEPBOTO

MOPSIIKA U METO/Ibl PELLIEHUSI YPaBHEHU C MCTIOJIb30BAaHUEM TEOPUU CTETIEHHBIX PSI/IOB.

dopma npoBeACHUS —OTIPOC, PELIEHUE 3a1a4.

Bompocs! 11t 006cyxaeHust:

1. KakoBBI OCHOBHBIE CBOMCTBA JIMHEHUHBIX YPaBHEHU?

2. B uém cyre MeTosa BapualyMM MPOU3BOJIBHOMN IOCTOSHHON B Cilydae JTUHEHHBIX YpaBHEHHMA
MepBOro nopsiaka?

3. Kakum o00pa3om creneHHbIe psSAbl MOXXHO HWCIIOJIb30BaTh TNPHMEHUTENFHO K PEIICHUI0
T epeHInanbHbIX YpaBHEHHH?

KoHTposbHBIE BOITPOCHL:

dy .
. = 4 2xy = 2xe™
1. Haiitu oOmiee penieHne ypaBHeHUs dx .
dy in2
. —yvcosx = sin2x
2. Haiitn oOmmiee pernieHne ypaBHEHUS dx - .
dy .
. e —1)—+yv=x"@x -1)
3. Haiitm pemenne ypaBHEHUS dx , YIOBJIETBOPSIOIIEE YCIOBHIO
y2)=4
d3y
—Xy = 2}:!'

4, Jlano ypaBHeHUE dx3 . HaliTu mepBble TpH HEHYJEBbIC YJICHA PA3JIOKEHHS €ro

pelenus, yaosnerBopsomero yeaosusam Y0 =1y (0) =0
dy

5. Jlano ypaBHeHUE dx

+vi=x-—vy .
- ~ . HaiiTu mepBbie Tpu HEHYJCBBIC WICHA PA3JIOKEHHS €ro

pELIEHNUs], YIOBIETBOPSIOMIETO YCIOBUSIM vio=2

CrnucoK UCTOYHUKOB U JIUTEPATYPHI:

1. Jlemuposuu b.I1., Moaenos B,I1., [Iluddepennuanpabie ypaBHEHUS.

2. KpacmoB M.JI., Kucenes A.M., Makapeako [.M. OObpikHOBeHHBIC auddepeHIInaIbHbIe
ypaBHEHUs: 3a/1la4yl U IPUMEPHI C MOJAPOOHBIMH PEIICHUSMU.

3. IIucemennsriii JI. KoHcIeKT JeKIMii 110 BBICIICH MaTeMaTHKE.

4, OumumnmoB A. ®. CoopHuk 3aaa4 1o audhepeHITHaIbHBIM YPaBHCHUSIM.

[lepeuens pecypcoB HHGOPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTu «HTepHeT»:

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

http://www.wolframalpha.com/

MartepuanbHO-TeXHUYECKOE O00eCreueHne 3aHATUS: JO0CKa, KOMIBIOTEp C JIOCTYIIOM K CETH
«HTEpHET», MPOEKTOP.

Tema 7 (4 u.) Jluneiinvie 00HOpOOHblEe Ougheperyuanrvhvie YpagHeHUus ¢ NOCMOSHHbIMU

KO3 puyuenmamu — cayuail euecmseHHbiX KOpHell Xapamepucmuieckoeo MHO2OYIeHd.

Henp 3ansatus: OCBOUTH METOJBl pEIIEHUS OJHOPOJIHBIX YPABHEHUH C TOCTOSHHBIMHU

KO3 pUIIMEHTaMHU B Cllyyae BEIIECTBEHHBIX KOPHEH.

dopma mpoBeIeHHs — OIIPOC, pelIeHHe 3ajay.

Bomnpocs! 1 06cyxaeHus:

1. CgpoiicTBa TMHEHHBIX YPABHEHUH C MTOCTOSTHHBIMU KO3 GUIIEHTaAMH.

2. Uro Takoe XapaKTepUCTHUYECKUH MHOTOWIEH JHMHEHHOTO YpPaBHEHHUS C IOCTOSHHBIMU
KoappuurentTamu?

3. Kakue pemieHus cOOTBETCTBYIOT IPOCTHIM BELIECTBEHHBIM KOPHSIM?
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4. Kakue pelieHus: COOTBETCTBYIOT KPaTHBIM BELLIECTBEHHBIM KOPHSIM?

KoHTposibHBIE BOIIPOCHL:
dz }:r d=}:r d}:r N

1. HaiiTu obmiee peuieHne ypaBHEHNS dx 3 “%dxr Tdx 0 .
'y _ 5 %y +y=0 :
2. Haiitu pemenne ypaBHenus dx* = dx3 - , yZIOBJIeTBOpsTIomiee ycaosusim ¥ (0) =0
y'=1 y@=0 y0=1
diy  Ldiy dy_

3. Haiitm o0mee pemieHne ypaBHEHUS dx 3 dx?®  dx :

'y _gd7y + ?d}r —3y=0
4. Haiitm pemeHue ypaBHeHMsI dx? ~ dx3 dx -~ , YAOBJICTBOPSAIOILIECE YCIOBUAM

y'@=1 y@=0 y0)=1

Crrucok MCTOYHUKOB U JINTEPATYPHI:

1. Jemupnosuu B.I1., Moxnenos B,I1., luddepennmanbubie ypaBHeHUS;

2. KpacamoB M.JL., Kucenes A.U., Maxkapenko I[.M. OObikHOBeHHBIC mu((hEepeHIIMATHHBIC
ypaBHEHHUS: 3a1a4d ¥ IPUMEPHI C MOAPOOHBIMU PEIICHUSIMH.

3. TMucemennsiii /1. KoHCTIEKT JICKIIHI 11O BBICIIICH MaTeMaTHKE.

4. OununmoB A. @. CoopHUK 3a7a4 10 1uddepeHInaIbHbIM YPaBHEHUSIM.

[lepeuens pecypcoB HH(GOPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»:
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MarepuanbHO-TeXHUYECKOE O0OecreyeHne 3aHATUS: JO0CKa, KOMIBIOTEp C JIOCTYIIOM K CETH
«HTEpHET», TPOEKTOP.

Tema 8 (4 u.) Jluneiinvie 00HOpOOHBIE OughghepeHyuarvHble YpasHeHusi ¢ NOCMOSAHHBIMU
KO2(hpuyuenmamu — cayuail 6eujecmeeHHblX U KOMHWIEKCHLIX KOPHell Xapamepucmuyeckoeo
MHO20UIeHA

Henp 3anstus: Ocsoums memoovl peuteHuss OOHOPOOHBIX VPABHEHUU ¢ NOCMOSIHHbIMU
Ko3ghhuyuenmamu 6 obwem ciydae.

dopma poBeIeHUS — OIIPOC, PEIICHHE 3a/ay.

Bomnpocs! utst o0cyxaeHust:

1. Kakue perieHus COOTBETCTBYIOT IPOCTHIM KOMIUIEKCHBIM KOPHSIM?

2. Kakue penieHust COOTBETCTBYIOT KPATHBIM KOMIUIEKCHBIM KOPHSIM?

KoHTposibHBIE BOITPOCHI:

d2y
. ~ + 16y =10
1. Haiitu oOmee pemnieHue ypaBHEHHS dx3 - , @ TaKKe YacTHOE peIICHUE,
YIOBJIETBOPSIOLIEE YCIOBHUIO v=—4 yl0=1
d3v d3vy dv
. _} -|- .1._}_ -|- 13_} =100
2. Haiitu oO1ee perieHne ypaBHEeHUS dx? dx? dx :
d®y _d'  _d¥y dy dy
o -2 +2 - 4—+—-2v=10
3. Haiitu oOuiee pemienue ypaBHeHus dx3 — dx#4 dx® dx* dx ~ .
d4y d3y diy dy
— +4——+ B—+ 8—

4. Haiitu ob1iee perieHne ypaBHeHUs dx* dx3 dx? dx Ta=0 .

CHuCOK HCTOYHHUKOB U JIUTEPATypHI:

1. Hemunosuu B.I1., Monenos B,I1., ludgdepenunansubie ypaBHEHNS;

2. KpacmoB ML.JI.,, Kucenes A.M., Maxkapenko ['.U. OObikHOBeHHBIE MU depeHIInaTbHbIC
ypaBHEeHHUs: 3aJ1auu ¥ IPUMEPHI C MOIPOOHBIMH PELICHUSMHU.

3. IIucemennsrii []. KoHCIIEKT JEKIIMIA 1O BHICIIICH MaTeMaTHKE.

4. ®ununmnos A. @. CoopHuk 3a1a4 1o AuddepeHnanbHbIM ypaBHEHUSM.

[lepeuens pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAMOHHOM ceTn «HTepHeT»:
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MartepuanbHO-TEeXHHUYECKOE O00eCIeYeHHe 3aHATHS: JO0CKa, KOMIBIOTEp C JIOCTYIIOM K CETH
«HTEpHET», TPOEKTOP.

Tema 9 (6 u.) Pewenue nunelinblx HeOOHOPOOHBIX YPAGHEHUL C NOCMOSHHbIMU KO3 puyuenmamu
Henp 3anstus: OTpaboTaTh HABBIKM PEUICHHUS HEOIHOPOJHBIX JMHEWHBIX YpaBHEHHH B Cirydae,
KOTJIa TIpaBasi 4acTh SBJSIETCS KBA3UMHOTOUWICHOM.

dopma mpoBeIEHHUS —OTPOC, PEIICHUE 3a/1a4.

Bompocsr myst o0cyxienus:

1. Yro Takoe KBa3UMHOTOWICH?

2. UYro Takoe pe30HAHCHBIN U HEPE3OHAHCHBIN BUJI IIPABOM YaCTH.

3. CrpykTypa pelnieHuii B Hepe30HaHCHOM cilydJae.

4. CrpykTypa pelieHuil B pe30HaHCHOM CiIydae.

KoHTposbHBIE BOITPOCHL:
d 3 }:r d 2 }:r d}:r

1. Pewuts ypaBHeHUE dx 3 TdE @ YT
d?y - d%y _ 12x2 + 6x
2. Pemmtb ypaBHeHUE dx® dx3 .
d=}:|' d}? - ¥
—_— = 4x“g
3. Pemmwmth ypaBHeHue dx? = dx
diy dy

— 10—+ 25y = 4275%
4. Pemuth ypaBHEHUE dx 3 N d.x+ * °

diy dy .
5. Pemuts ypaBHeHUE dx 3 T3 Ty =xsinx
CrnrcoK UCTOYHUKOB U JIUTEPATYPHI:
1. Jdemuposuu b.I1., Moxenos B,I1., /Iluddepennmanbasie ypaBHEHUS;
2. KpacmoB M.JI., Kucenes A.M., Makapeako [.M. OObpikHOBeHHBIC auddepeHIInaIbHbIe
ypaBHEHUs: 3a/1la4yl U IPUMEPHI C MOJAPOOHBIMH PEIICHUSMU.
3. IIucemennsriii JI. KoHCIeKT JeKIMii 110 BBICIICH MaTeMaTHKE.
4, O®OumumnmoB A. ®. CoopHuk 3aaa4 1o audhepeHITHaIbHBIM YPaBHEHUSM.
[Iepeuens pecypcoB nH(GOPMALMOHHO-TEIEKOMMYHUKAITUOHHOM ceTu «IHTepHeT»:
http://eqworld.ipmnet.ru/ru/solutions/ode.htm

http://www.wolframalpha.com/

MartepuanbHO-TeXHUYECKOE 00eCreyeHne 3aHATUS: JO0CKa, KOMIBIOTEp C JIOCTYIIOM K CETH
«HTEpHET», MPOEKTOP.
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[Ipunoxenne 1. AHHOTaNUA
paboueli mporpamMmbl IUCIUTUIAHBI

AHHOTAIIAA PABOYEHA ITPOTPAMMBI U CHUTLIAHBI

Jucuunnuna «AuddepenuuanbHbie ypaBHEHUS U UX IPUIIOKEHU» peanusyeTrcs Ha OTaesieHun

HWHTCILI
HWHTCILI

eKTYyaJIbHBIX CHCTEM B T'yMaHHTapHOU cdepe kadeapoit MaTeMaTuKu, JJOTUKU U
eKTYyaJIbHBIX CHCTEM B T'yMaHHTapHOU cdepe B 3 cemectpe.

enb nucuuIuivHbl - 00ydyeHue CTYAEHTOB TEOPETUYECKUM OCHOBAM U IPAKTUUYECKUM METO/1aM
TEOpUH OOBIKHOBEHHBIX MU PepeHINATBHBIX YPAaBHEHHA, BKII0OUasi 00IIETEOPETUIECKHAE BOTIPOCHI
(Teopema cyleCTBOBAaHUS U €IMHCTBEHHOCTH pelleHus 3a1a4i Koln) 1 0CBOEHHIO MPaKTUYECKUX
MPUEMOB PEILIEHNsI HEKOTOPBIX TUIIOB YpaBHEHUI, a TaKKe MCIOIb30BaHUIO AUPPepeHInanbHbIX
YPAaBHEHUH B IIOCTPOCHHUM U AHAJIM3€E MOJIEJIEN €CTECTBEHHOHAYYHBIX U COLMAIBHBIX IIPOLIECCOB.

3amaun
[ )

JUCLUILTNHBI
(hopMHpOBaHHE y CTYJIEHTOB CHCTEMBbI MOHATUNA U HABBIKOB, HEOOXOAUMBIX JJIs AAJbHEHIIIETO
yIayOnEHHOTO U3YYEHHs] TEOPETUUECKUX OCHOB U MPAKTUYECKUX METOJIOB MMOCTPOCHUS CUCTEM
HCKYCCTBEHHOT'O MHTEJIEKTA;

M3Yy4YE€HHE TEOPUH U MPAKTUKU pelIeHns] 0ObIKHOBEHHBIX JU(depeHIInaIbHbIX YPABHEHHUI;
nprodpereHue HaBBIKOB KayeCTBEHHOIO aHaJIM3a pelieHuit OOBIKHOBEHHBIX
muddepeHInanTbHBIX YPaBHEHHI;

WU3Y4Y€HHE TPAKTHUKU MPUOIMKEHHOTO pelIeHusT OOBIKHOBEHHBIX UG (depeHInaTIbHbIX
YpaBHEHUH C IOMOIIbIO CTETIEHHBIX PSJIOB;

pa3sBUTHE HaBBIKOB IPUMEHEHUS MH3YYEHHOI'O MAaTEeMaTHYeCKOro ammapara K peleHHIo
MIPAKTUYECKUX 3a/1a4.

B pe3ynbpTaTe ocBOCHUS AMCIUIUTMHBI 00YJIArOITUNACS TOJDKEH:

3HaTh:
[ ]

VYMeTh:

omnpenenaeHnue 0OBIKHOBEHHOTO MU pepeHInaTbHOrO YpaBHEHUS;

OIpe/ICICHUE UHTETPAJIbHON KPUBOM;

MOCTaHOBKY 3a7aun Komu 11st 0ObIKHOBEHHBIX U depeHInalbHbIX YpaBHEHUM;
oTpe/iesieHue OCHOBHBIX TUIIOB OOBIKHOBEHHBIX TU(depeHIInaibHbIX YPAaBHEHUI IEPBOTO U
BTOPOTO OPSKOB.

JIOKa3bIBaThb OCHOBHBIE YTBEP)KJICHUS U TEOPEMBI, BXOAAIIUE B IaHHBIN KypC;

pelaTh npocTeiime TUIbl 0OBIKHOBEHHBIX AU (epeHInaIbHBIX YPaBHEHHH 11€pPBOTo U
BTOPOT'O NOPSAIKOB;

UCIOJIb30BaTh NPUOIMKEHHBIE METO b PELICHHsI OOBIKHOBEHHBIX AU depeHnanbHbIX
YPaBHEHUH;

ycTaHaBJIMBaTh AU PepeHINaTbHbIE CBI3U MEXAY IMHAMUUYECKUMH XapaKTepHUCTUKAMU
(U3NYECKUX U COLIMAIBHBIX MPOLIECCOB U CUCTEM.

Bnaners:

HaBBIKAMU IOCTPOECHUS U UCCIIEJOBAHUS MMPOCTHIX MaTEMaTUYECKUX MO eCTECTBEHHBIX U
COLIMANIBHBIX MPOLIECCOB C UCIIOJIB30BaHUEM OOBIKHOBEHHBIX AU depeHInalbHbIX YpaBHEHUH;
HaBbIKAMH Ka4€CTBEHHOI'O M KOJIMUYECTBEHHOTO aHAJIM3a PEeIIeHUH .

MIPAKTUYECKUM OIBITOM MPEACTaBICHUS Pe3yIbTaTOB HUCCIEI0OBaHUN B BUJI€ OTYETOB U
MyOJIMYHBIX 0OCYXKIEHUH.

Ilo nucuunauHe npeaAyCMOTpCHA NPOMCIKYTOYHAA aTTECCTAllUA B (I)OpMC OK3aMcCHa.

Oo1as

TPYAOCMKOCTb OCBOCHUSA JUCHHUIIJIMHBI COCTABJISAACT 3 3a4eTHEIX CIANHUIIBI.



