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1. OFBEM IV CHUILIMHBI

Bcero: 4 3adeTHbIX enuHull (144 akageMHUYecKHX Jaca)

Bua yueGHoii paGoTsi i i e
AUCUHTVIHHY 5

AyInTOpHbBIE 3aHATHS (BCEro 4acos), 60 60
B TOM YHCJIE:
Jlexumnu 30 30
[pakTHYeCKHE 3aHATHA 30 30
WurepakThBHble (HOpMbl 0OYUEHHS
CamocTonTe/IbHAsi paGoTa (Bcero 4acoB), B TOM YHCJIe: 84 84
KoutponbHas pabora 18 18
[ToaroToBska K 3K3aMeHy 27 27
Jlpyrie BUAbI CaMOCTOATEIbHO paboThI 39 39
Bua npomMe:kyTO4HOI aTTecTallHu: 9K3aMeH JK3aMeH
O6was TPyA0eMKOCTE ANCUHIIHHBI H TPY0€MKOCThb 110 ceMecTpam B 144 144
4yacax:




2. MECTO JUCHUAILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOT'PAMMDbI

JucuuminHa «YpaBHEHHS C YacCTHBIMH IPOU3BOJHBIMU» OTHOCHTCS K
obs3atenbHONM yactd broka 1. Jlormuecku u CcoAepXKaTENbHO JUCIHUILIMHA
«YpaBHEHUsI C YaCTHBIMH IPOM3BOAHBIMHY»  B3aHMOCBA3aHA C JIPYTUMH
NpOQEeCCHOHANBHBIMI IUCHUIUIMHAMA: MaTeMaTHYeCKAM aHaJIu30M, aureOpow,
reoMeTpueii, y4eOHONH U NPOU3BOACTBEHHON INpPAaKTHKaMH, OHA HCIIOJb3yeT
OCHOBHBIE MAaTEMATHUECKHUE ITOHSATUSI K METO/bI PEIIeHUs IPAaKTUYECKUX 3a/1aY.

OcBoeHMe MTUCLHUIUIMHBI «YpaBHEHUSI C YaCTHBIMU [IPOU3BOJHBIMUY JTOJKHO
ONMUPATBCSl HA IPOYHYIO 0a3y 3HaHWM, YMEHMH M HABBIKOB, IIOJTy4YEHHBIX
CTyJEHTaMHU B XOJI€ M3yUeHHs JUCLIUIUTHH «MaTeMaTHIeCKui aHanmus», «Anrebpay,
«InddepeHunaabHble YpaBHEHUs» Ha IEPBOM U BTOPOM Kypcax 00y4eHHs.

Pe3ynpTarThl W3y4YeHHs AUCLMIUIMHBI HEOOXOAMMBI Ul H3YYEHHS TaKhX
JUCLMIUIMH KaK 4YMCJCHHBblE METOAbl, (PYHKIHOHAJbHBIA aHAIW3, BapHallOHHOE
HCUUCJIEHWE U MHOTUX JIPYTHX.

3. IVIAHUPYEMBIE PE3YJIbTATHI OBYUEHMS

[{e/1bl0 OCBOEHHWs NUCLHUIUIMHBI «YPaBHEHUsS C YaCTHBIMH IIPOM3BOIHBIMIDY
SIBJISIETCS YCBOEHHE OCHOB TeOpHU IU(QepeHIUalbHbIX YPaBHEHUH C YaCTHBIMH
IPOM3BOMHBIMU, IIOATOTOBKA KBaIM(GUIHUPOBAHHOrO MaTeMaTHKa, CIIOCOOHOrO
IPUMEHSTH [OJy4eHHbIe 3HaHUs B Pa3IMYHBIX 00J1aCTAX HAYKU U €€ TPUIIOKESHHSX.

3azgayamMy OCBOEHHMS AUCLHUIUIMHBI «YpaBHEHHUS! C YACTHBIMH [IPOU3BOAHBIMI))
SIBJISIIOTCS

- OCBOEHHE OCHOBHBIX TIOHSTHUI TEOPUM YPAaBHEHHH C YaCTHBIMH
[IPOU3BOJAHBIMU U UX CBOWCTB;

- OBIAJIEHHE METOJaMH HCCIEIOBAHUS CPeACTBAMHU AU(D(EpEeHLHaTbHBIX
ypaBHEHUH ¢ YaCTHBIMU IIPOU3BOIHBIMH,

- OBJIaJileHHE€ METOJaMH W IpUeMaMU pElUeHHs NPUKIaJHBIX 3a1a4 W3
pas3IMYHBIX 00JlacTe#l MaTeMaTHKH, QU3UKH U JIp.

B pesyibraTe u3yueHHs Kypca CTyAeHT JO/DKEH YCBOUTH OCHOBHBIC TIOHATHSA
TEODUM YPABHEHMH C YAaCTHBIMH MPOU3BOJAHBIMM, MPOCTEHIIME METO/BI
KAQ4eCTBEHHOT0 HMCCIIEOBAHUS YpaBHEHUHM U UX CUCTEM, MMETh MpPEJCTaBlIeHUE O
METOJax pELIeHUs ypaBHEHUH B YaCTHbIX IIPOM3BOAHBIX MEPBOrO U BTOPOro
nopsiika.



Komnerenuuu, popmupyemvbie B pe3y/ibTaTe OCBOEHHS AHCUMIIHHBI:

- CIIOCOOHOCTh NPUMEHATh (QyHIaMeHTalbHbIe 3HAHUS, IMOJyYEHHLIE B 00JIaCTH
MaTeMaTU4ecKuX M (WIM) eCTeCTBEHHBIX HayK, ¥ HCIOJNLE30BaTb HX B
npodeccuonanbHoi nesrensHoctd (OITK-1).

B pe3yJibTaTe U3YUECHHUA NUCIHUIIJIMHBI, CTYOCHT OOJIKCH:

B pesynpraTe n3ydyeHus: AUCLMIUIUHEL, CTYAEHT IOJDKEH:

-3HaTh OCHOBHBIE IOHSTHUS TEOPUH YpPaBHEHHH C YaCTHBIMH MIPOM3BOAHBEIMH, a TaK
Ke ux cBoicTBa, Metoasl pemenus (OITK-1);

-YMeTh pemiate NpaKTHYeCKHe 3aJaudl Ha OCHOBE MOJEIHUPOBAHUS HCCIIELYEMBIX
IIPOLIECCOB C MOMOIIBIO YpaBHEHHUH ¢ yacTHBIMU Npou3BoaHbIMU (OITK-1);
-Bragers OCHOBHBIMU NOHATUSIMH, UIESIMU U METOJAMHU pEIIeHUs YpaBHEHUH C
yacTHeIMU Ipou3BoaHbIME (OITK-1).

4. COAEP)KAHUE JUCHUIIJINHBI

4.1. YyeOHO-TeMaTHYECKHH IJIAH

KonnuectBo yacoB 1o Buaam
Iudp pasznena, &
Py6ex eiret HaumenoBanue pasjena, y4eOHBIX 3aHITHI
JCIUILTHHBI TEMbI TUCIUTUTAHBI [TpakTuueckue
JUCIHUITIHHEI Jlexuun
3aHSATHS
5 CEMECTP 30 30
YpaBHEHHS C YaCTHBIMH
Py6ex 1 | MPOU3BOIHEIMU I1EPBOIO 14 14
TIOpsIIKa
VpaBHEHUS C YACTHBIMH
PyGex 2 P2 MPOU3BOHBIME BTOPOTO 16 16
HopsiKa
4.2. Coagep:kaHue JIeKUHOHHbIX 3aHATHH
HaumeHoBanue
Mudp TpynoemMKocTs,
pasjena, TeEMEI pasaeia, TEMbI HaumeHopaHue u coepiKaHHue JIEKUHH T
JHCLHITITHHBL OUCLIMITIMHBI
S CEMECTP
P1 Ypasnuenus c BBeseHue B TEOpHIO YpaBHEHHH C YaCTHBIMH
YaACMHBbIMU IIPOU3BOIHBIMH. OcHOBHBIE TTOHSATHS. i
HPOU3EOOHBIMU Teopemsr Kommu-Kosanesckoii.
nepeozo nopaoKa.




ypaBHeHHH C YaCTHRIMH TIPOH3BOIHBIMH

IIEPBOT0 MOpPsLIKA. Jlunelinele U 4
KBa3sUJIMHEHHEIE YPaBHEHUS.
Henuneiinbie YpaBHEHHUS, Cucrembl
YPaBHEHUH. 6
P2 Ypasnenua c Knaccubuxarus ypaBHeHHI BTOPOro Mopsika.
HACMHbIMUL [lpuBenenne K  KaHOHHYECKOMY  BHIY 6
HPOU3BOOHbBIMU YPaBHEHHS BTOPOrO INOPSAIKa, JHHEWHOIrO
6Mmopozo OTHOCHTEIIBHO CTAPIIUX IPOH3BOJHEIX.
nopaoka. YpaBHeHuUs runepOoIuYecKoro THIIA. 4
YpaBHeHuUs napaboIHuecKoro TUIA. 4
YpaBHEHHUS IUIHIITHYECKOTO TUIIA. 9
Hroro: 30
4.3. Coaep:xanue NpaKTHYECKHX 3aAHSITHI:

Lludp HaumenoBanue T
pazaena, Tembl pasfaena, TeMbI Haumenosanue u colepsKaHHue JIEKLHUH PYLOEMKOCTB,
JHCLHITTHHBL JOHCLMTTIMHBI g

5 CEMECTP
Pl Ypasuenusa c BBeneHue B TEOPUIO YpaBHEHHH C YaCTHBIMU
HacmHsIMU IIPOU3BOJIHBIMH. OcHOBHBIE [IOHSATHS.
HPOU3BOOHBIMU Teopemer  Komm-KosaneBckoit.  IIpumep 4
nepeozo nopaoka. | Anamapa. ITonsitue 06001IEHHOTO pelIeH s
VpaBHEHHS C YaCTHBIMH [POH3BOJHBIMU
HIEPBOTO HopsizIKa. Jlunelinsre U 4
KBa3UJIMHEHHbIEC YpaBHEHHUS.
Henuneitneie ypaBHEHHS. Cucremsl
ypaBHEHUH. 4
Pyoesicnvrit konmponws Ne 1(konmponsras paboma Nel) 2
P2 YpaBHEHUS C Knaccudukanust ypaBHeHH# BTOPOTO MOPSIIKA.
YaCTHBIMH IlpuBenenne K  KaHOHHYECKOMY  BHIY 4
IPOU3BOIHBIMU YPaBHEHHsT BTOPOTO MOPSJKA, JIMHEHHOrO
BTOPOI'O IOPSAAKA. | OTHOCHTEIBHO CTAPLIMX IPOU3BOIHBIX.
VYpaBHeHus runepOoIHYECKOro THIIA. 4
VYpaBHeHus napaboaudecKoro TUIa. 4
YpaBHEHHS 3JUTUHITAYECKOTO THIIA.
Pybexcusviit konmponp Ne2
30

Hroro:




4.4. KontposbHasi paGora

ITo mucuuminHe «YpaBHEHHUS ¢ YaCTHBIMU IIPOU3BOAHBIMEY MPEIYCMOTPEHA
OJIHA KOHTPOJIbHAs paboTa B ISTOM CeMecTpe, IPHIMepHBIe BApUAHTHI COAEPIKATHCS
B (hoHIe OIIeHOUHEBIX cpeacTB U B YMK IUCHUIIHHEL.

5. METOJIWYECKHE YKA3AHUS VIS OB YUAIOIUXCSIIIO
OCBOEHHUIO TACIHATLIAHBI

IIpucrtynas K M3YYEHHMIO JUCLMIUIMHBI «YPaBHEHUS C YaCTHBIMHU
NIPOM3BOJHBIMUY»,  HEOOXOAUMO IIOBTOPUTH  OCHOBHBIE IOHATHS  Kypca
«Matemaruueckuii aHaIu3» U Kypea «luddepeHmansHeie ypaBHEHNSD.

JI7st ycriemHsoro ocBoeHUs Kypca « Y paBHEHHUS C YaCTHBIMHU [TPOU3BOAHEIMUY,
00s3aTeNbHO TIOCEIIEHHE JIeKUMM ¥ MPaKTHYECKUX 3aHATHH, peryispHoe
KOHCIIEKTUPOBaHKE MaTepHaja BCeX JIEKUUN M ydacTHe B OOCYKIECHUH peIleHHs
3a/1a4y Ha MPAKTUYECKUX 3aHITHUSX.

CucremaTrueckas MOArOTOBKA K Ay AUTOPHBIM 3aHATHSM U aKTUBHOE Y4acTHe
B PacCMOTPEHHMH BOINPOCOB, KaK HAa MPAKTUYECKUX 3aHSATHUSX, TaK W Ha JIEKIUIX
SIBJISIETCSL  3aJI0TOM  YCIIEIIHOIO0 IMPOXOKAEHUS pyOexHBIX KOHTpPOJIEH U
IPOMEXKYTOYHBIX arTTeCTallMi [0 [UCHUIUIMHE «YPaBHEHUS C YaCTHBIMH
IIPOU3BOIHBIMI).

Jnst  Tekyiiero KOHTpPOJIs YCIIEBAEMOCTH  MCIIONB3yeTCs  OasibHO-
PEUTHHrOBas  CHCTEMa KOHTPOJSl U OLIGHKM AKTUBHOCTH  CTYAEHTOB, 4YTO
CIIOCOOCTBYET JTydllleMy OCBOGHHUIO Marepuana W MOJYYEeHHIO BBICOKON OLIEHKH I10
pe3yJbTaTaM OCBOEHHS AUCLIUILIMHBL.

BrmonHenne caMoCTOATENBHOM paboThl MOApa3syMeBaeT CaMOCTOSTEIbHOE
M3YyYCHHE  pa3/ieioB IMCLMUIUIMHBI, IOATOTOBKY K IIPAaKTUYECKUM 3aHATHIM H
pyO6ekKHBIM KOHTPOJISIM, BBIIIOJTHEHNUE KOHTPOJIBHEIX PaboT, TOJATOTOBKY K 9K3aMeHY.

Pexomenayemasi Tpy10eMKOCTb CaMOCTOSITE/IbHONH PaGoThI MPeACTAB/IEHA B

Tabanne
PexomeHnzayemasi TpyI0eMKOCTb,

HaumMeHnoBanue Buga caMoCTOATEIBHON pabOTEhI aKa.9ac

5 cemectp
VYrayOnaeHHOe U3ydeHHe pa3aesioB, TEM
JIEKLMOHHOT'0 Kypca:
VYpaBHeHUS TUIIEPOOIMYECKOT0 THIIA 9
YpaBHeHUs napaboIMuecKOoro TUIa
VYpaBHEHUS JUIUIITHYECKOTO TUIIA
IToaroToBKa K MPAKTUYECKHM 3aHATUAM 26
[ToaroroBka K pyOeXHBIM KOHTPOJISIM 4




| [TomroToBKa K K3aMeHy

o

BeInonHeHre KOHTPOIBHOM pabOThI 18

NUTOI O:

84

6.@oHA OLIEHOYHBIX CPEACTB s aTTecTAlHH MO JHCUHIIJIHHE

6.1.11epeuerb OUeHOUHbIX CPeoCcms r

| BauibHO - peHTHHroBas CHCTEMa KOHTPONII M  OLEHKH aKaJeMHUYeCKOH
axruBHocTH cTyaeHToB KI'Y;

2 Bank 3ananuil k pyGexHoMy KOHTpoumo Nel (koHTponbHas padora);

3.Matepuaibl K 9K3aMEHY;

4. bank 3agaHuil K pyOeXHOMY KOHTPOJIO Ne 2.

6.2 Cucreva 06aJIbHO-PEHTHHrOBOH ONEHKH paboThl CTYAEHTOB 110

JAHCHHUIIJIHHE
Ne | HaumeHnosaHue CoaepixaHue
| Pacnpenenenue Pacnpenenenune 6aj110B 3a S cemecTp
Oanios 3a Py6excHbtii
cemMecTpsl 110 Paota Ha i
MeCTp Bux VP: I[Toceluenue W e | P Nel Py6enHbli Ox3a
BUIAM yueOHOM : nexuuit P (KOHTpONibHAs | KOHTpOsb Ne2 | MmeH
paboTbl, CPOKH ST pa6ota)
caauu y4ebHon
f padoTsl Bannshas
. 1 0-2 14 15 30
OLEHKa:
3a
|
MPOCITYIIaHH
| | B : Ha 7-m Ha 15-u
. | Hpmeqaﬁ YIO JIEKLIKIO, Bceero 13*2
! [PaKTHYECKOM | MPAKTH4YECKOM
| BEJEeHHE Maxcumym 26
| 3aHATHH 3aHATHH
, KOHCTIEKTa.
i Beero:15

2 Kpurepuit nepecuera 0annos
B TPaAMLIMOHHYIO OLEHKY M0
| wroram paloThl B CeMecTpe H
| JK3aMeHa

60 u meHee 6a17TOB — HEY1OBJIETBOPHTE/ILHO;
61...73 — yROBIETBOPHTENLHO;

74... 90 — xopo1uo;

91...100 — oTJIHYHO.

| 3 [CpuTepun aonycka K
MPOMEKYTOUHOM aTTeCTalHH,
| BO3MOMKHOCTH MONYUEHUSA
IK3AMEHALHOHHO OLEHKH MO
JUCIATIIMHE, BO3MOXKHOCTb
[101yHEeHNA DOHYCHBIX
Gannos

Jlna gOmMycka K MPOMEXYTOYHOH arrectaunu (3K3aMeHy, 3aueTy)
CTY/EHT N0J/hKEeH HabpaTb MO MTOTaMm TEKYLLero  pyOeKHOro KOHTPOIA He
meHee 50 GanjoB M JOMKEH BLIMOJNHHTL BCG MpakTHueckue paboTel,
KOHTPOJBHYH paboTy.

| JH9HO»

TS 0Ty YeHHs SK3aMeHa 10 AUCLIUIAHE «aBTOMaTOM» Ha y/IOBJie-
TBOPHTE/IBHYIO OLEHKY 00y4atomeMycs Heobxonumo HabpaTh 68 Gaji-
JIOB U BBIIIE.

Crynenty, HabpasuieMy MusMMyM 68 Gasios, MoryT GeITh f06aBie-
HBI JOMOJIHUTENIbHBIE (OOHyCcHbIE) Oanibl 3a aKTHBHOE Y4YacTHE B
HAY4HO-HCCIIe10BATENBECKOH paboTe, OpHIHHA/ILHOCTE TIPHHATBIX pe-
IIEHWH B XOJE BBITIOJHEHUS MPAaKTHYECKUX 3aHATHH, 3a y4acTHE B
3HAYMMBIX Y4eOHBIX W BHEY4eOHBIX MepOnpuiTHiX Kadeapel U BbI-
CTaB/IeHa 3a JK3aMEH «aBTOMAaTHUECKH» OleHKa «XOpomo» HIH «OT-




[4 | ®opmbl 1 BUIBEI y4eOHOH B cnydae eciiu K NPOMEKYTOUHON aTTeCTaLHH HaOpaHa CymMMa MeHee
paboThl 1Sl HEYCMEBaOLIMX 50 Gannos, CTYAEHTY HEOOXOLUMO HaGpaTh HENOCTAIOLICE KOIMYCCTEO
(BOCCTaHOBMBLUMXCA HA GaioB 33 CueT BbIMONHEHHMA JOMONHHTE/BHBIX samaHui, [0 KOHUA
Kypce 00yueHust) CTYACHTOB nocienHeit (3aueTHoil) Hezend  cemecTpa. [lpu otoM HEOOXOAMMO
JUIs NOTYHEHHA npopaboTaTh MaTepUal BCeX MOy LIEHHbIX MPAKTUYECKUX 3aHATHH.
geqocTaoIux 6anioB B @opMbl JOMOMHATEIBHBIX 3afaHuil (Ha3HAYal0TCA mperioaBaTenem):
KOHLIE CeMEeCTpa - BLIMONHEHHE M 3alIMTA OTHETOB MO MPOIMYIICHHBIM MpaKTHUECKUM

sanaTusm (1...2 6anna);

- MpOXOXMeHHe PyOeKHOr0 KOHTPOMA (6annpl B 3aBHCHMOCTH OT
pybexa).

JlukBHOALMA aKaJeMUYECKHX 3a70/KEHHOCTEH, BO3HHMKLIMX M3-3a
pasHocTM B Y4eOHbIX TMUIaHaX [pH fepeBOjfe WIKH BOCCTAHOB/CHHH,
MPOBOAWMTCS MYTEM BBIMOTHEHHA OTIONTHUTEbHBIX 3aaHuid, hopma 1 obbem
KOTOpBIX OMpeeNseTcs MPenoAaBaTeIe. J

6.3. Tlpoueypa OUEHUBAHUS Pe3yN1bTATOB 0CBOEHHSI JHCUHIJIHHDI

PyGesHbIi KOHTPONE N 1 mposoautcs B Hopme KOHTPOJIBHOH paboThl, CTYACHTaM
npeasiaraloTcs 3-SHpaKTHICCKIX samanus (mo 1-3 Oamra 3a BEpHBIl OTBET Ha
BOIPOC), Ha PyOeXKHBIH KOHTPOIb Ne 2 OTBOIMTCS [Ba aKaIeMHUIECKUX Haca. [Tepen
mpoBezieHreM  PYO@XKHOTro KOHTpOJsL ~TPOBOAATCA ~ HTOTOBBIC 3aHATUS 110
COOTBETCTBYIOLIMM pa3jenam, I'ie pa3GuparoTCsi PUMEPHBIC 3a1aHH py0OexHOro
KOHTPOJISL.

JK3amMeH MPOBOJUTCA B nuceMeHHOM (opme Mo Ouieram; CTyACHTaM
npeayiaraloTcs 1-2 Te0peTHIeCKIX Borpoca 1 1-2 MpakTHICCKUX 3aqanus. Bpewms,
OTBOJIUMOE Ha dK3aMEH 1-2 gaca. Kasxiplii BOIPOC OLIEHUBACTCA 10 10 Oannos.

PesynpTaThl TEKYLIEro KOHTPOILA yCIIeBaeMOCTH, 9K3aMeHa 3aHOCSATCS
rnperioflaBaTesieM B 3K3aMEHALMOHHYI0 ~ BEIOMOCTb,  KOTOPas claercs B
OpraHM3alAOHHbIA OTAEs HMHCTUTYTa B JleHp 3aueTa WM OK3aMEHa, a TaKKe
BLICTABIISIIOTCS! B 3aUETHYIO KHIKKY CTy/CHTA.

6.4 ITpumepbl OUEHOUHDIX cpedcme 015 pybedcHblX KOHmMpoJiei U IK3AMeHA.
1. 3ananud K pyOeKHbIM KOHTPOIAM Ne 1, Ne2.
2. Bompock! K 9k3ameny (3 CeMeCTp).

I[IpumepHas memMamuKa no UcnonbsyemoiM opmam KOHMPOLAL:

Py6eskHbIi KOHTPOJIb Ne 1 (koHTpO/BbHAsH padoTa Ne 1)
Bapuaut Ne 0
OmnpenenuTb BHI JysYIl. Haiftu ero obuiee pelICHHAC ypaBHeHHH SBHBIM, HESBHBIM N

napaMeTpHYECKHUM METOLOM: Q) ——+——=—>
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PyGesxHblil KOHTPOJIb Ne 2

Bapuant Ne0
. TIpoBepUTh, SBISIOTCA JH oysxumn U= x°y = 3x2 + 4, Uy= xy? + 2xz — 5 peLICHHUAMH
ypaBHEHHs x2U ot Uyt ¥2Uz=Uz= 0.
7. Ompee/ T THII YPaBHCHUS C HACTHBIMI [IPOH3BOMHBIME 1 TIPUBECTH €r0 K KAHOHMYECKOMY

4

*u . 0u 0u .0u
B) —5 —2 +
ox: oxoy oy Ox

3. HaiiT 061acTH Ha MIOCKOCTH, B KOTOPBIX YpaBHEHHE ~ HMECT n1apaGoTHIeCKHH THII
(3nanTquc;{ui'1, rﬂnep6onﬁqecmﬁ)

(y? + 1)*Uxxt 4(y? + 1)Uxy+ (2x — 6y)Uyy—Uy= 0.
4. TlpuBecTH MaTeMATH4eCKyro hopMyIHpPOBKY 3amadn O pacmpocTpareHHy Teria B TOHKOM
OJIHOPOJIHOM CTPEXNHE quHoit L = 4. boxopast [I0OBEPXHOCTH CTEPHKHA TerI0N30IMpOBaHa, KOHIIBI
nojiepKuBatoTes  TIpH OCTOSHHOM  TEMIEPaType 100°C, Ha4ialbHOC pacrpeae/eHue
TemrepaTypbl 0(X)= 100° + x(4 — x). PeruTh 3124y metogoM Dypee.
5. OpHopoaHas CTpYyHa, saKperieHHas Ha KOHLaxX x=0 u x=l, UME€ET B HauaJbHBI MOMEHT

ppemenn Gopmy u(x,0), TouKkam CTPYHBI coolleHa CKopocTh u,. HaliTi OTKJIOHCHHC CTPYHBI 114

TI060T0 MOMEHTA BPEMEHH, EC/IH U, =, 0<x<l, 0<t<w, u(x,0)=x(x-1), u (x,0) = x,u(0,0=0,

u(1,t)=0.

Bonpockl K 9K3amMeHy Mo pucnunuinne ''YpaBHeHHs B 4aCTHBIX POM3BOXHBIX"
(5 cemecTp)
1. OcHOBHBIE TIOHATHS TCOPUH Jys4Il Teopema Kouu-Kosasesckoit. [Ipumepet JVeUIL

2. 3amaya Komm A J[YsUIl mnepsoro mHOpAka yskuE  IBYX TIepeMEeHHBIX,
reoMeTpUYEeCKHil CMBICIL.

3. 3amauy, NPHUBOJAIIMC K JIysUll mepsoro mnopsaka (0 TOTEHIMAIBHOH OSHEPriH
MaTepraIbHON TOUKH, O pacripe/ie/IeHHH MOTIEKyYl YUIKOCTH).

4. JluneliHoe OJHOPOJHOE YyPaBHEHHE 5 YaCTHBIX TPOM3BOIHBIX TNEPBOTO nopsIKa
(JIOJTY YIT) QyHKLHH ABYX riepeMeHHBIX.

5 JluseliHoe OJHOPOJAHOE YPABHEHHC B UaCTHBIX TPOM3BOJHBIX MEPBOTO opsiIKa
(JIOZLYBYIL) QyHKuuu 0 - TIEpEMEHHBIX.

6. JlumeitHOe HEOIHOPOJHOE YPABHEHHC B YaCTHBIX TNPOH3BONHBIX TMEPBOTO mopsiziKa
(JTHAYBYII) pynKiuu n repeMEHHBIX.

7. KpasuiuHeinsle auddepeHIHaIbHbIC ypaBHeHHUs C YaCTHBIMH TIPOM3BOJHBIMHE TIEPBOTO
nopsiaxa.

8 Henuuennsie anddepeHInaTbHbe ypaBHeHusi C HacTHBIMH IPOM3BOJHBIME IEPBOTO
MOpsKa.

9. VYpasuenue [padda.

10. Tlonuplil  MHTErpajl genuueiinoro  auddepenuuaibHOro ypaBHeHHMsi B  HaCTHBIX

TIPOU3BOIHBIX.
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11. Meton Jlarparka-111apmy peLeHus HenMHEeHOro ypaBHeHUA C AByMsl HEPEMEHHBIMH.

12. Meroa Koy pelicHHs HeMHERHOro ypaBHeHH C ABYMs TEpEeMCHHBIMH.

13. Teopema Komu—KOBanechoﬁ; TpUBEICHAE ypaBHeHHs K KAHOHMYECKOMY BHIY "
kaccuuKanms UHEHHBIX YPaBHCHHH C YaCTHBIMH TPOM3BOTHBIMH BTOPOTO MOPAIKA.

14. Beigoj ypaBHEHH konebamus CTPYHBL [oCTAHOBKA KpaeBpIX 3alad, ux Gu3uvecKas
HHTEpHpeTAns.

15. BeiBoj YypaBHEHHA TEerIoNpPOBOAHOCTH, OCTAHOBKA KpaeBbIX 3aiad, ux (uznuecKas
JHTEprpeTanus.

16. BonHOBOE yPaBHCHHUC, veton Dypbe s ypaBHCHHA KonebaHui CTPYHBL obimas cxema
mertona Oypee.

17. YpaBHEHHE TETUTOMPOBOHOCTH; TPHHIHI MakcuMyma B OrpaHudeHHON obnact¥ |
e IMHCTBEHHOCTb PELICHNA jamaun Komm; MOCTPOCHUE peleHus 3a/adu Koumm st
ypaBHEHHs TerIoNpOBOHOCTH.

18. [lonarue KOpPEKTHOH KpaeBoii 3a7adH; npuMepBl KOPPEKTHBIX 1 HEKOPPEKTHBIX KPaCBbIX

3agad.

6.5 ®OHA OLIEHOYHBIX CPE/ICTB

[Monueli OaHK 3a1aHUN i TEKYIIETo, pyOeKHBIX KOHTpOJEH H
[POMEKY TOUHOH ATTECTALMA 10 AUCIHIIMHE, oKa3aTeld, KPUTEpHH, MIKabl
OLIeHUBAHMS KOMIIETEHIHM, ~ METONUICCKHE MaTrepuabl, onpeensonme
nporeypsl OLEHHBAHMIA 06pa30oBaTeibHBIX pe3yJIbTaToB, npuBeIeHbl B yueOHO-

MEeTOINIEeCKOM KOMILIEKCE JIHCHHHJIHHI:I.

7. OCHOBHASA 1 ,[lOIIO.JIHI/ITE.JIbHAH YUEBHASL JUTEPATYPA
7 1. OcHoBHAsI AUTEPATYPA

1. Bramumupos B.C. VpaBHEHHUS MaTeMaTudecKkoi (pU3HKH: yueOHUK I
CTyleHTOB (U3UICCKHX 4 MeXaHHKO-MaTeMaTHieCKuX crieruanbHOCTe!
By30B / B. C. BaaauMUpPOB. - W3, 4-e, ucnp. ¥ A0IL.. - Mocksa: Hayxka, 1981.
=512 ¢ uiL.

2. YpaBHEHHUA MaTeMaTuuecKo duzukw/VmbuH A M. - M.: OVIBMATIINT,
2009. - 192 c.: - Hoctyn U3 JBC «znanium.com».
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3. Muxamenko T.H. YpasHeHus ¢ 4YacTHBIMH POU3BOIHBIMU ! yuebHoe

mocobue / MUHHCTEPCTBO HayKd M BBICIICTO oGpazoBanus Poccuiickoi
®epepanuy, Kypranckui rocyJapCTBEHHbIM YHHUBEPCHTET. - Kypran
W3naTenbeTBO KypraHCcKoro rocy1apCTBeHHOTO ynusepcuteta, 2022. - 75¢. -

Toctyn u3z DBC KT'Y.

7.2. Jlono/IHUTE/IbHAS JIUTEPATYPA

1. Kypc nexkuuii no ypaBHCHUIM MareMaTHueckoyd (GU3MKK ¢ TpuUMEpaMi U
sanauamu: ydeOHoe nocobue / A Cyxunos, B.H. 3yes, B.B. CeMeHHCTBIN. -
Pocro w®/[l: W31aTesibCTBO I0®Y, 2009. - 307 c. - Toctyn u3 OBC
«znanium.com

2. 3amaud U YOPKHEHHs IO YpaBHCHMIAM matemarwrueckoit pusuku/ E.C.
Co6onesa, I M. @areesa. - M. OU3MATIIUT, 2012. - 96 c.- HocTym u3 OBC
«zZnanium.com»

8. VYYEBHO-METOJANYECKOE
OBECHE‘IEHI/IECAMOCTOHTEJIBHOI?'I PABOTDI
OBYYAIOIUXCSI

1. Jauko ILE., Ilomos A.T., KoxeBHHKOBa T.5. Bpicuiag mareMaTuka B
yIpaKHEHUIX U 3a/iadax. U.2.-M., Bricimas mxona, 1995.

2. CmupHoB MM. JludpdepeHunanpHble ypaBHEHIA B YaCTHBIX [TPOU3BOJHBIX
sroporo nopsiaka.- M., Hayxka, 1966.

9. Hnmepnem-pecypcbl HEOOXOIUMBIE UL OCBOCHHA JIMCIUTLIAHBI

Ne HuTtepHeT-pecype KpaTkoe onucaHue o
denepaibHbIM TOPTA «Poccuiickoe
1 | http://www.edu.ru/ Aep P
00pa3oBaHKUE»
2 | highermath.ru Kypc BbICIIEN MaTEMATHKH (Teopus)
3 | http://elementy.ru DHIUKJIOTEANYECKUH CalT

E o

10. FHO®OPMAILIMOHHBIE TEXHOJIOTUHU, IPOTPAMMHOE
OBECIIEYEHHME N NH®OPMAIIMOHHBIE CIIPABOYHBIE
CUCTEMBI

[Ipy W3yYeHHH Kypca HCIONB3YIOTCAH oducHble TPOrpaMMBbI Microsoft
Windows7 KopnioparuBHas, MicrosoftOffice, OpenOffice 4.1.3 .




e

11. JI;isi CTY€HTOB, 00y4al0HXCsl € HCMOJIb30BaHHEeM JHMCTAHIHOHHBIX
o0pa3oBaTe/bHbIX TeXHOJIOTHi

[Ipy  WCTIONB30BAHUM  DIEKTPOHHOTO oOyueHuss M  AMCTAHIMOHHBIX
00pa3oBaTe/IbHbIX rexgonoruit  (manee DO u JOT) 3aHATAS TONHOCTLHIO WU
YyaCTUYHO MPOBOJATCS B PEKUME onnaiin. O6peM JIUCUUIUIMHEL U PaCIpPe/C/ICHUC
Harpy3kd [0 BHIaM paboT COOTBETCTBYET m.4.1. PacmpeneneHue 0ajioB
COOTBETCTBYET T1.6.2 MM MOXKET ObITh M3MCHCHO B COOTBETCTBHM C pPELIECHUEM
xadenpsl, B clydyae Inepexoia Ha 30 u JIOT B mporecce o0ydenus. Perenue
kadenpbl 00 HCHONB3YeMBIX TEXHOIOTUAX H crcTeMe OLEHUBAaHHUs JOCTHKEHUH
00y4AIOIMXCs NPUHIMACTC ¢ yHIeTOM MHEHHsI BejylIero IpenojaBaTess U
JTOBOAMTCS O CBEICHNUS 00y4aroLIMXCs.
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[TPMJIOXKEHME 1

AHHOTALMSA

BHEHHA C yacTHBIMH ﬂpOHSBOHHblMH»

Ypa
MMB1 OakaaBpuara.

Kk pabouelt mporpamMme JUCLATUIMHBIK
ro oOpa3oBaHus — IIporpa

06pa3oBaTeNbHOM MPOrpaMMel BBICLIE

01.03.01-MaremMaTHKa

Hanpas/jeHHOCTb (mpoduib) nMaremaTH4decKoe H NporpaMmMHoe obGecneveHue

3 KOHOMHYECKOH nesiTeJIbHOCTH

Tpy10eMKOCTE TUCIATITHBL 43au.en.(144 akaneMUICCKUX yaca)

CeMeCTpbI:

DopMBbI npomexcy’roqﬁoi‘i ATTECTALWH: 5 CeMECTp — IK3aMEH

CoaeprkaHue JHCUUILIHHEL

Knaccudukauus

YpaBHeHus ¢ 4YacTHBIMU [IPOW3BOHBIMU  TIEPBOTO ropsiaKa.
na. YpaBHCHUS

ypaBHeHUil BTOPOTO TMOPH/KE. Y paBHEHUS runepOOoInIecKoro T
r1apaGoIHuecKoro THIIA. Y paBHeHHS IIANTHICCKOTO THIA.




