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1. OFBEM JIMCIHHUIIJIMHBI

Beero: 5 3aueTHBIX enHUN (180 akagemuueckux yaca)

Bun yuebHoii paGorbl s ¥ oL
JHCUHMILTHHY 5

AyIHTOpHBIE 3aHATHS (BCEr0 YacoB), 60 60
B TOM YHCJIe:
Jlexuun 30 30
INpaxkTHdeckue 3aHATHA 30 30
HurepakTuBHBIe HOPMBI 00YUeHHS
CamocrosiTeibHAsi paGoTa (BCero 4acos), B TOM YHCJIE: 120 120
KonrponsHas padorta 18 18
IToaroToBka Kk 3K3aMeHy 27 27
JIpyrie BHIBI CaMOCTOATENILHOM paGoTh 75 i)
BHA NpoMeKyTO4HOI aTTeCTALHHI: 9K3aMEH 9K3aMEH
O6was Tpyn0eMKOCTb AHCUMILIMHBI H TPYAOEMKOCTD 110 CEMECTPaM B 180 180
qyacax:




2. MECTO JUCHMILJIMHLI B CTPYKTYPE OBPA30BATEJIBbHOM
INPOI'PAMMBI

JuciumnnuHa «YpaBHEHHS B YaCTHBIX I[IPOM3BOAHBIX» OTHOCHTCH K
obs3arensHOM wacTH bnoka 1. Jlormdeckw © comepKaTenbHO UCHMILIAHA
«YpaBHEHHS B  4YacTHBIX IPOM3BOJHBIX»  B3aMMOCBf3aHA C  JPYTUMH
Npo(ecCHOHANBHBIMH JIHUCUUIUIMHAMHU: MaTeMaTHYEeCKHM aHAIW30M, anrebpoi,
reoMeTpHel, y4e6HOW M IPOW3BOACTBEHHOW NPAKTHKAMH; OHA HCIOJIB3yeT
OCHOBHEIE MATEMaTHYECKHE IIOHATHS ¥ METOMbI PELIeHUs NPAKTUYECKUX 3a1a4.

OcBoeHne IUCIUIUIMHBEI «YpPaBHEHHs B YACTHBIX IPOU3BOIHBIX» JOIKHO
ONHpaThCd Ha TPOYHyr0 O0a3y 3HaHWHA, yYMEHMH U HaBBIKOB, MOJyYEHHBIX
CTyZICHTAaMH B XOJIe U3y4eHHs TUCUMIUIAH «MareMaTuueckuil aHanmusy, « AnreGpay,
«luddepennnanbHble ypaBHEHHUD» Ha [IEPBOM ¥ BTOPOM Kypcax o0y4eHwmsl.

PesynpraTel HM3ydeHHs IUCLUIUIMHBI HEOOXOMMMBI ISl W3Y4eHHs TaKHX
IOMCLHUIUIMH KaK YHCICHHBIE METOMABI, (QYyHKIMOHAIBHBIH aHalu3, BapHALHOHHOE
WCYHMCIIeHHe ¥ MHOTHX JIPYTHX.

3. IINIAHUPYEMBIE PE3YJIbTATHI OBYUYEHUWS

Llenbro oCBOEHMS MUCHUIUIUHBI «YpPaBHEHHS B YaCTHBIX IIPOU3BOIHBIX)»
ABJIIETC YCBOCHHME OCHOB TE€OPHH JUPPEpeHIMATbHBIX YPaBHEHHH C YaCTHBIMH
IPOH3BOJIHBIMY, IIOATOTOBKA KBAJIU(HIUPOBAHHOIO MATEMAaTHKA, CIIOCOOHOrO
TNPUMEHATH IIOJYyYEHHbIE 3HAaHUS B Pa3IM4HbBIX 00aCTSIX HAYKH U €€ IPHIIOKEHHIX.

3ajayaMi OCBOGHHS IHCLHUIUIMHBEI «YpPaBHEHHS B YAaCTHBIX IPOM3BOJHBIX)
SIBIISIFOTCSL:

- OCBOCHHE OCHOBHBIX IIOHATHH TEOPHM YpaBHEHHUH C YaCTHBIMHU
MIPOU3BOJIHEIMU U UX CBOMCTB;

- OBJaJICHHE METOJaMH HMCCJIEJOBaHUS CPEICTBAMH AU(QepeHIIHaIbHBIX
YPaBHEHHH C YACTHBIMH IIPOU3BOIHBIMHU;

- OBJIaZIcHHME METOJaMH M TNpHeMaMH pelleHWs NPUKIaJHBIX 33134 W3
pas3uMYHBIX 00acTeil MaTeMaTHKH, GU3UKH U JIp.

B pesynprare u3y4yeHus: Kypca CTYAEHT JO/DKEH YCBOMTH OCHOBHBIE TIOHSATHS
TEOPHH YPaBHEHMM C YacTHBIMH IPOW3BOJAHBIMH, TIPOCTEHINHE METOIEI
Ka4yeCTBEHHOTO HCCIIEZIOBAaHHs YPaBHEHHH U MX CHCTeM, UMETh NpEACTaBJIeHHE O
MeToJax peleHHs YypaBHEHHMH B YacTHBIX IIPOM3BOMHBIX IIEPBOIO H BTOPOIO
HopsIKa.



Komnerennun, popMupyemMble B pe3y/ibTaTe OCBOEHHS IHCHHIUIHHBI:

- criocobeH co3aaBaTh, aHAJIM3HPOBATE W PEATTHM30BLIBATH HOBLIC MaTeMaTHU4YCCKHE
MOJeiIN B COBPEMEHHOM €CTECTBO3HAHHWH, TEXHHUKE, 3KOHOMHUKE U YIIPaBJICHHH
(OTIK-2).

B pesynbrare u3ydeHus TUCLUILUIAHBI, CTYACHT JOJDKEH:

B pe3ynbTare u3ydeHus: AUCHUILIMHBL, CTYAEHT JOJDKEH:

-3HaTh OCHOBHBIE TIOHATHS TEOPUH YPABHEHHUH C YACTHBIMH IIPOM3BOJHBIMH, & TaKk
e ux cBorcTBa, Metoasl pemenus (OIIK-2);

-YMeTh pemiaTh NMpakTHYeCKHe 3aladd Ha OCHOBE MOJEIHMPOBAHMS HCCIIENYEMbIX
TPOIIECCOB C TIOMOIIBIO YPaBHEHH#! ¢ YacTHBIMU NPpou3BogHbIMH (OIIK-2);
-BnajeTts OCHOBHBIMHM MOHSATHSMH, HACAMH MU METOJaMH pPELICHUS YpaBHEHHH C
yacTHeIMH NTpou3BoHbIME (OITK-2).

4. COAEP) KAHUE JUCIMILJINHBI

4.1. YyeOHO-TEMATHUYECKHH NJIaH

KonuuecTBO 9acoB 1o Bujiam
Py6ex [Tudp pasnena, HaumenoBanue paszena, yueOHBIX 3aHATHH
JUCIUTITHHEI | TEMBI JUCIHIUIHHBI TEMBbI JUCIUTUTAHEI Thexo ITpakTuyeckue
3aHATHS

S CEMECTP 30 30
YpaBHEHHS B YaCTHBIX

Py6ex 1 B TIPOHU3BOHBIX TIEPBOTO 14 14
TopsiJIKa
VpaBHEHHS B YaCTHBIX

Py6ex 2 P2 MIPOU3BOJHBIX BTOPOIO 16 16
TIOpsiJIKa

4.2. CoaepkaHue JeKIHOHHBIX 3aHATHH

Llndp HaumenoBanue -
paszena, Tembl|  pasfielia, TeMbI HauMeHOBaHHe | colepiKaHHe JIEKLHH e
Yacel
ACTMILTHER] JHCLMILTHHBI
5 CEMECTP
P1 Ypaenenusn ¢ BeeneHne B TeopHIO ypaBHEHHH C YaCTHBIMH
YaACMHBIX MIPOH3BOJIHBIMH. OcHOBHEIE TIOHSTHSL.
HPOU3600HbBIX Teopemsr Komn-KoBanesckoii. 4

nepeozo nopadka

YpaBHEeHHs C YacTHBIMH IPOW3BOJAHBIMHA
[IEPBOTO MOpsi/IKa. Jlunetinsie 31 4
KBa3WITHHEHHEIE YPaBHCHHS.




Henuneitasie ypaBHEHHS. Cucremst
YPaBHEHHUH. 6
P2 Ypasnenua ¢ Knaccudmkanus ypaBHCHHH BTOPOTO ITOPSIIKA.
YACMHBIX IlpuBeneHre K  KAHOHHYECKOMY  BHIY 6
HPOU3BOOHbIX YpaBHEHHsI BTOpPOr0 TOPSJKA, JHHEHHOro
6mopozo OTHOCHTEJIBHO CTApIIHX IPOU3BOIHBIX.
nopaoka. YpaBHeHHs rHNEpPOOTHIECKOrO THIIA. 4
YpaBHeHHs MapaboIMIECKOro THIIA. 4
YpaBHEeHHUs UTMITAYECKOTO THIIA. 5
Hroro: 30
4.3. Cogepxanne NPAaKTHYECKHX 3AHATHH:
1udp HaumeHoBanue T "
pasiena Temsl|  pasziesia, TEMBI HaumeHOBaHHe H cofiepykKaHHe JEKLMH pyﬂ?[ailfocn’
AL JTUCLIHTLTHHBI
5 CEMECTP
Pl Ypasnenun ¢ Beeznenue B TECOpHIO YpaBHEHHH C YaCTHBIMH
4ACMHBIX MIPOH3BOIHBIMH. OcHoBHBIE TIOHSTHS.
npou3800HbIX Teopemer  Komm-Kopanerckoit.  IIpumep 4
nepeozo nopaoka | Anamapa. [lorstie 0606meHHOTO peIeHHs.
VYpaBHeHHS C YACTHBIMH IIPOW3BOJHBIMH
TIEPBOTO TopsaKa. Jluneiiasie H 4
KBa3WJIHHEHHBIE ypaBHEHUSL.
Hemuneiinse ypaBHEHHUS. Cuctemsr
YpaBHEHHH, 4
Pybesicnotit konmpoas N 1(konmponsuaa paboma Nel) 2
| YpaBHeHusi B Knaccudukanus ypaBHeHUIl BTOPOTO MOPSAIKA.
YACTHBIX [lpuBenenne K  KAHOHHYECKOMY  BHIY 4
NPOH3BOJHBIX ypaBHEHHA BTOpOTO TOpAIKa, JIMHEHHOTO
BTOpPOTO OTHOCHTEJIFHO CTApIIHX IMPOH3BOIHBIX.
NopsAKa VpaBHeHHS THIIEPOOIHYECKOTO THIIA. 4
YpaBHEHHs TapabOIUIECKOro THIIA. 4
VY paBHEHHS JIUTHITHYECKOTO THIIA. 2
Pybexncrvrii konmpons No2 2
30

Hroro:




4.4. KonTpoabHas paGora

Ilo muctmmiuHe «YpaBHEHHsI B YacCTHBIX MPOM3BOIHEIX» IpeycMOTpeHa
OJlHA KOHTPOJIbHAs paboTa B IATOM CeMeCTpe, IPHMEPHBIE BAPHAHTEI COAEPHKATHCS
B (DOH/Ie OLIEHOYHBIX CpencTB ¥ B YMK IHUCIHTIIHHEL

S. METOAUYECKHE YKA3AHUS 1JISI OBYYAIOIIUXCSIIIO
OCBOEHMIO JTUCHIUILIUHBI

[Tpucrynas K HM3YYEHHIO JUCLHUIUIMHBI «YpaBHEHHS B YaCTHBIX
IPOM3BOJAHBIX»,  HEO0OXO0IUMO IIOBTOPHTh  OCHOBHBIE TIOHATHSA  Kypca
«Matematudeckuit ananmus» u Kypea «JluddepenuyuansHple ypaBHEHH.

JU1s ycriemHoro ocBoeHHs Kypca «YpaBHEHHsi B YaCTHBIX MPOM3BOIHBIXY,
00s3aTeNbHO  MOCENIEHHe JIeKUMil M [PaKkTHYeCKMX 3aHATHH, peryispHoe
KOHCIIEKTHPOBaHHWE MaTepHaja BCEX JIEKIHH M ydacTHe B OOCYK/IEHHH pelIeHHs
3a/1a4 Ha NPaKTU4YEeCKUX 3aHATHIX.

Cucremarnyeckas NOATOTOBKA K ayANTOPHBIM 3aHATHAM M aKTHBHOE YJacTHe
B PacCMOTPEHHMH BOIIPOCOB, KaK Ha INMPAaKTHYECKUX 3aHATHSX, TaK M Ha JIEKIUIX
ABJIIETCS.  3aJIOTOM  YCIIEIIHOIO IIPOXOXJAEHHS pPYyOeKHBIX KOHTpoOJleH u
IIPOMEXYTOYHBIX ~ aTTeCTallMd [0 [JWCHUIUIMHE «YpaBHEHHS B  Y4aCTHBIX
IIPOM3BOIHEIXY.

Jins  TeKymero KOHTPOJIs YCIIEBAEMOCTH  MCIOJB3YyeTcsd OaIbHO-
PEHTHHIOBas CHCTeMa KOHTPONS W OLEHKA aKTUBHOCTH CTYIEHTOB, 9TO
CIIOCOOCTBYET JTydIIeMy OCBOECHHIO MaTepHalia W MOJTy4eHHIO BBICOKOM OLEHKH IO
pe3ybTaTaM OCBOCHUS AUCLUILIAHEL

BrimonHeHne camocToATeNbHOM paboThl MOApasyMeBaeT CaMOCTOSTETbHOE
M3y4Y€HHE pasfesoB AMCUMIUIMHBIL, IOATOTOBKY K MNPaKTHYECKHM 3aHATHAM W
PYOEKHBIM KOHTPOJISM, BEITIOJHEHHE KOHTPOJIBHBIX paGoT, IOATOTOBKY K 3K3aMeHY.

Pexomenayemasi Tpy10€MKOCTh CAMOCTOSITEILHOI paldoThl mpeAcTaAB/IEHA B
TadIHLe

PexomeHnnyemasi TpymoeMKOCTS,

Haumenosanue BHJIa CAMOCTOSTECIIEHOU pa6OTBI aKaj.uac

5 cemectp

VYriybneHHoe u3ydyeHHe pasziesioB, TeM
JIEKIIMOHHOTO Kypca:

YpaBHEHHUS rHIIEpOOIMIECKOro THIIA 45
YpaBHeHUs MapaboIM9IecKOro THIa
YpaBHEHHUS JUTMIITHYECKOTO TUIIA

Ionroroska K MpakTHYECKHM 3aHATHAM (T10 2 4 26
Ha Ka)KJ10€e 3aHATHE)




IToaroroska k py6exxHBIM KOHTpOJIAM (110 2 4 Ha
KaXI0€ 3aHsTHE)

IToxroroBka K 3K3aMeHy 27
BeimonHeHne KOHTPOIBHOM paboThI 18
HUTOIO: 120

6.(]}01{,[[ OLI€HOYHBIX CPeACTB MJIA aTTeCTAlHH MO JHCIHIIJIHHE

6.1.Ilepeuensv oyenounbix cpeocme
1.banneHO -
aKTUBHOCTH oOyyarommxcsa KI'V;
2.bank 3amanuii K py6GexHOMY KOHTpOIO Nel (KoHTponmbHas pabora);

3.Marepuans! K 5K3aMeHy;

4. bank 3a/1aHui K pyOexHOMY KOHTpoo Ne 2.

peWTHHIOBas CHCTeMa KOHTPOJNS M OLEHKH aKaJeMHYecKou

6.2 Cucrema 6a/TbHO-PeHTHHIOBONH OUEHKH PaGoThI OOY4AIMHUXCH MO

JAHCHHII/JIHHE
Ne | HaumeHoBaHue Conepxanue
1 | Pacnpenenenue Pacnpesesienne 6ajioB 3a 5 cemectp

basnios 3a PyGesKHblii

CEMECTDEI 10 Pabora Ha o

R Bun yp: | Hocemenne axyecxx | XOHTPOID Nel PyGesxHbIit Dk3a

BHIaM y4eGHoi il JIeKumit np3 (koHTpONIBHAA | KOHTPOJB N2 MeH

paboTsl, CPOKH MHIELE pabota)

caavM yueOHoi

paboTel

Betmieuna 1 0-2 14 15 30
OIICHKa:
3a
NpoCTyaHH . .
ITpumeyaH | yro neKuHIoO, Bceero 13*2 Ha. T Ba i
: NPaKTHYECKOM | MPAaKTHYECKOM
Hi: BEIIEHHE Maxkcumym 26
3aHATHU 3aHATHH
KOHCIIEKTA.
Bcero:15

2 | Kpurepnii nepecyeta 6amios | 60 u Menee 6a/L10B — HeyI0BJICTBOPHTEILHO;

B TPaIHLMOHHYIO OLICHKY 0
uroraM paboTsl B ceMecTpe U

3K3aMEcHa

61...73 — ynoB/1eTBOPHTEILHO;

74... 90 — xopouio;
91...100 — oTsiH4HO.




Kpurepuu nomycka K
NPOME3KYTOUHO aTTeCTalNH,
BO3MOXXHOCTH NOTYy4Y€HHUA
aBTOMAaTHYECKOTO 3a4eTa
(3K3aMeHaMOHHOM OLIEHKH)
10 AUCLHIUIHHE,
BO3MOHOCTB TIOJTYIeHHSA
GoHycHbIX OaUIoB

Jlna momycka K DPOMEXKYTOYHOM aTTeCTAUMH MO NHCUMIUIMHE 34
cemecTp obyqarommiics 1o/mkeH HabpaTh 1O UTOraM TEKYILEro M pyOeKHOTo
KOHTpoJieit He MeHee 51 Ganna. B ciyuae ecnu obyuarompmiics Habpain MeHee
51 6anna, To K aTTECTAIMOHHBIM HCTILITAHUSAM OH He JOMyCKaeTcs.

Jna  momyueHuss  3k3aMeHa ~ Oe3  NpoOBeJleHHMS  MPOLETYpPHI
TPOMEXYTOYHOH arTecTauMu o0ydaromemycs HeoOXoOuMo HabpaTe B Xoze
TEKyLIEero H pyOexHbIX KOHTpoleit He MeHee 61 Gamna. B atom ciyuae uror
Ga/ibHOM  OLEHKHM, mMOMyuaeMod oOydalomumcs, onpenensercs 10
KOJIHYECTBY OainoB, HAaOpaHHBIX HM B XOAE TEKYWIEr0 M PyOEKHBIX
koHTposei. Ilpu 3ToM, Ha YCMOTpeHHe NperonaBartess, OamibHas OLEHKa
ofydaromerocs  Moxer OBITh  MOBBIGHA 32  CYET  IIOJNYYEHHS
JOTIONTHUTEIBHBIX OaNNOB 32 aKaIeMHYECKYI0 aKTHBHOCT.

O6yvaromuitcs, HMMEIOMKN TNpPaBO HA MONYYEHHE OIECHKH 0e3
NPOBENEHUA MPOLEYPhl MPOMEKYTOYHON ATTECTALMH, MOXKET IOBBICHTE €€
OyTeM Coadd aTTECTALMOHHOrO MCHBITaHMA. B cilydae TmonyueHus
00y4aloIMMcs Ha aTTeCTAlMOHHOM HCIBITaHHH 0 GaUIOB  MTOr OAIIBHOIM
OLIEHKH T10 JHCHUIUTHHE HE CHIKAETCH.

3a akaneMH4ecKyl0 AaKTHBHOCTB B XONE€ OCBOCHHs IHCLHMILIMHEI,
ydacTHe B y4eOHOi, HayqHO-HCCIIEN0BATENbCKOM, CIIOPTHBHOMN, KyJIBTYPHO-
TBOpPYECKOH H 0OLIECTBEHHON AEATENBHOCTH 00ydJaromeMycs MOTYT OBbITh
HAYHCIEHBl  JONOJIHUTENbHble  Oawmbl. MaKCHMalbHOE  KOJNMYECTBO
JOTIOJTHMTENBHBIX 0aJlJIoB 3a aKkaleMHIeCKYI0 akTHBHOCTb cocTtasiseT 30.

OcHoBaHHeM NI MOMy4eHAS TOTONHATEIBHBIX Oa/UIOB ABJISIOTCS:

-  BBINIOJIHEHHE  JONMOJIHMTENBHBIX  3alaHUif M0  JHCLMILIHHE;
JOTIONTHUTENbHBIE GalIbl HAUMCIIAIOTCS MPETOJABATENEM;

- y4acTue B TeYEHHE CEMECTpa B y4eOHOl, HaydHO-HCCIIe I0BATENBCKOMHM,
CIOPTHBHOM, KYJIbTYPHO-TBOPUYECKOH M 00mecTBeHHOM nesTensHocTH KI'Y.

@opMbl U BHIBI YUeOHOI
paboTel /ISl HeyCTEBAIONIHX
(BOCCTaHOBHBIIHXCA Ha
Kypce o6ydeHus)
o6yuaromuxcs A
MOMY4EHHs HEAOCTAIOLIHX
GasiToB B KOHIIE cemMecTpa

B cnydae eciH K NIpoMexyTOUHOH aTTecTaunu (3k3ameHy) HaOpaHa
cymMa MeHee 51 6ata, obydaromeMycs Heo6X0IUMO HabpaTh Hel0CTarolIee
KoJIH4ecTBO OamioB 3a CHET BBHINMOJNHEHHA IOMOJHHTENBHBIX 3aJaHuil, 10
KOHIIa Moc/e/iHeii (3a4eTHOM) HelellH ceMecTpa.

JIMKBHIALMA aKaJEeMUYECKHX 3aN0JDKCHHOCTEH, BOSHHKIIHX H3-3a
PasHOCTH B Yy4eOHBIX IUIAHAX @PH IE€PEBONE HJIH BOCCTAHOBIECHHM,
MPOBOMMTCS [TyTEM BBINOJHEHHS NOMONHUTENIBHBIX 3aMaHuH, Gopma u 00beM
KOTOPBIX ONpeenseTcs NpenoiaBareieM.

6.3. Ilponenypa oneHHBaHHS Pe3yIbTATOB OCBOEHHS AHCUHILIHHBI

PyGesxubiii kontpons Ne 1 mpoBoxutest B hopMe KOHTPOIBHON paGoOTEI, CTyeHTaM
NpeanaralTcs 3-STIpakTudeckuX 3amaHus (mo 1-3 Oamna 3a BepHBIH OTBET Ha
BOIIPOC), Ha pyOexxHbIi KOHTPOIh Ne 2 OTBOIMTCS /ABa akajgeMudeckux uaca. [lepes
NPOBEICHHEM pPYOEKHOTO KOHTPOIS MPOBOAATCS WTOTOBBIE 3aHATHS IO
COOTBETCTBYIOIIUM pasziejiaM, Ie pa3OuparoTcsi IpUMepHEIe 3aIaHusi pyOesKHOro
KOHTPOJIA.

OK3aMeH MpOBOJMTCA B IIHCBMEHHOM (opMe Mo GuUieTaM; CTyAeHTAM
npejyaraloTcs 1-2 TeopeTHdeckux Bompoca H 1-2 mpakTHYecKHX 3a1aHus. Bpems,
0TBOAMMOE Ha 3k3ameH 1-2 vaca. Kaxxaplit Borpoc onenusaercs 1no 10 6amnos.

PesynbraTel TeKyLIero KOHTPOJIS YCIEBAEMOCTH, OJK3aMeHa 3aHOCATCS
IpenojiaBaTejieM B 3K3aMEHAllMOHHYIO  BEJOMOCTb, KOTOpas CHIaeTcs B
OpPraHU3allMOHHBIA OTHE] HHCTUTYTa B JIeHb 3a4YeTa WM JK3aMeHa, a TakkKe
BBICTaBIIAIOTCA B 3aYETHYIO KHIXKKY CTYEHTA.

6.4 IIpumepot ouenounvix cpedcme 0na pybecHvlx KOHmpoei u IK3amena.
1. 3ajanus x py6GexxHsIM KOHTpoisiM Ne 1, Ne2.



2. Bompocsl Kk 3k3aMeny (5 cemectp).

IIpumepras memamuka no ucnone3yemvim opmam KOHMpPONs.:

Py6esxnniii kouTpos Ne 1 (koHTpobHAs paboTa Ne 1)
BapunanT Ne 0
Onpenenuts Bun JIYBUIL. Haiith ero ofwee pemenne ypaBHGHMH SBHBIM, HESBHBIM H

lce [lé _1_

nmapaMEeTpHICCKHM METOZIOM: a) —— 5— + — 5 =—,
i ¥ X

B
6)‘_y@+4x6_u+z4x—y8_u=0, u=
Ox oy xy Oz x

ng{_l_ zﬁzz 0z Oz xzyz.

z
o= X 2>0250,

s ayz, r)axay

PyOesxubiii koHTpOaL Ne 2

B)

Bapuant Ne(
1. Ilposeputs, smnsmorcs mu ¢ynknun U= x3y —3xz + 4, U= xy? + 2xz — 5 pemennsivu
ypasueHust X2 U+ Uyy+ y2U,—U, = 0.
2. OnpenenmuTh THTI ypaBHEHHS ¢ YaCTHEIMH NPOH3BOAHBIMH M MPHBECTH €r0 K KAHOHHYECKOMY
Biny: @) 2Unck 3Uxy= Wy + SUx=7U =0;  6) Unch Uny+ "2+ 40U =0;

2 2 2
B) g 1;—2 il +6 f+3%+4%+2u=0.
ox oxdy Oy & . gy
3. Haiiti 06macTH Ha IUIOCKOCTH, B KOTOPhIX YPaBHEHHE  HMEET napabonnyeckuit THII
(anmunTryeckuif, runepGoNTHYeCcKHii)
2 + 1)Ut 4(y? + DUxy+ (2x — 6))Uyy—Uy= 0.

4. IlpuBecTH MaTeMaTH4eCKyro (OPMYIHPOBKY 3aaddi O paclpOCTPaHEHHWH Tella B TOHKOM
OZHOPOTHOM CTpexHe JUTMHOM L = 4. BokoBasi MOBEpXHOCT CTEPIKHS TEIIOU30IHPOBAHA, KOHIIBI
NOICPXKMBAIOTCA  TPH  TOCTOSIHHOM — Temmepatype 100°C, HauanmpHOe —pacnpeneseHue
TeMireparypsl 0(X)= 100° + x(4 — x). Pemmuts 3anaqy Metonom @ypse.
5. OnHoponHast CTpyHa, 3aKpeIUleHHas Ha KoHNax x=0 M X=l, uMeeT B HAYANBHBIA MOMEHT

BpemeHH (opmy u(x,0), TOUKaM CTPyHBI coobIIerHa cKopocTs u,. Haiith oTkionenue CTPYHBI IJIA

moGOT0 MOMEHTA BPEMEHH, €CIA U, =u,,, 0<x<l, 0<t<co, u(x,0)=x(x-1), #,(x,0)= x,u(0,)=0,
u(1,t)=0.

Bomnpocs! k 5k3ameny 1o qucuuiuiage "YpPaBHEeHAS B 9ACTHBIX POH3BOXHBIX"
(5 cemecTp)
1. Ocrosnbie norsaTrs Teopun JJYBUIL. Teopema Kommu-Kosanesckoii. ITpumepst J[YBYUIIL.

2. 3apaya Komm s JIYBUII mepBoro mopsiaka OQYHKOMH JBYX II€PEMEHHBIX,
TEOMETPHUYECKUH CMBICI.

3. 3apauu, npusomsmme x JIYBYII mepBoro mopsaka (0 NOTEHIHANBHOM SHEPrHH
MaTepHaTbHOM TOYKH, O PACIIPENETICHHH MOJIEKYJI JKHUIKOCTH).

4. JluneiiHoe OMHOPONHOE ypaBHEHWE B YACTHEIX [POM3BOAHEIX IEPBOrO MOPSIKA

(JIOOYBYIT) pyHKuHH IBYX IEPEMEHHBIX.
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5
10.

11.

12

13

14.

15.

16.

17,

18.

JluneliHOe OMHOPOAHOE YPaBHCHHE B YaCTHHIX IPOM3BOJHBEIX MEPBOrO IMOPSIKA
(JIOAYBYII) dpyHKIMH N - IEPEMEHHBIX.

JlunelHOE HEOJHOPOJHOE YPaBHEHHE B YACTHBIX IIPOM3BOAHBIX TEPBOTO MOPSIKA
(JIHAYBYII) pyHKIMH n IEpEMEHHBIX.

Kpasununeitneie 1uddepenunaisable ypaBHEHHS ¢ YaCTHBIMH MPOH3BOIHBIMH TIEPBOTO
nopsaKa.

Henunetiupie muddepeHnnanbHble YpaBHEHHS ¢ YAaCTHBIMH IPOW3BOAHBEIMH IIEPBOTO
TOpsIKa.

Vpasuenne I1padda.

ITonseii  wHTETpanm HeMWHEHHOTO AH(QEPEHUHANEHOIO YPaBHEHHS B  YACTHBIX
TPOH3BOJIHBIX.

Meron Jlarpamxa-1llapnu pemenns HeTHHEHHOTO YpaBHEHHS C ABYMS IEPEMEHHBIMH.

Meton Komm pemenns: HeMMHEHHOTO YPaBHEHHS C IBYMSI IEPEMEHHBIMH.

. Teopema Komm-KoBaneBckoif; NpHBeIeHHE YpaBHEHHS K KAHOHHYECKOMY BHAY H

KiacCH(hMKaNHs THHEHHBIX ypaBHEHHI ¢ YaCTHBIMH MPOH3BOJHBIMH BTOPOTO TIOPSIIKA.
Beson ypaBHeHMs KoneGaHHs CTPYHBI, NOCTAHOBKA KDaeBBIX 3a1ad, HX (u3HdecKas
HHTEpPIIPETALHS.

BriBon ypaBHEHHMsS TEIIONPOBOAHOCTH, MOCTAHOBKA KPAEBbIX 3a1ady, MX (DH3HYECKas
HHTEPIIpeTaIHs.

Bonosoe ypaBHeHue; MeTox ®@ypwe [Uis ypaBHeHus KojeGaHuii CTpyHBI, 00mas cxema
Merona Dypee.

YpaBHEHWE TEMIONPOBOXHOCTH; MPHHIMI MAKCHMyMa B OIPAHMYCHHOH o6mactH u
CIMHCTBCHHOCTh pemeHus 3anaud Komm; moctpoenue pemmenus 3amaun Komm s
YPaBHEHHS TEIUIONPOBOIHOCTH.

IlonsTHE KOPPEKTHOH KpaeBoil 3a1a4m; MPUMepbl KOPPEKTHBIX H HEKOPPEKTHBIX KPAaeBBIX

3ama4q.

6.5 ®OH/1 OJEHOYHbIX CPEJICTB

Ilonneni OaHk 3amaHuUit IVl TEKyIEero, pyOeXHBIX KOHTpOJlel u

HpOMe}KyTO‘IHOI‘;I aTTeCTallHy 10 MUCHUIUIMHE, I10Ka3aTelad, KPpUTEepHUH, MIKAJbI
OIICHHBaHHW I(OMl'IeTeH].[PIﬁ, METOHYECCKHE MaTepUabl, OIIpEACIAIOIIHE
Iponenypel OLICHUBAHUSA 06pa30BaTeJII>HBIX PE3yJIbTaTOB, IMPHBEICHELI B Y‘-IE6HO-

METOOUYECKOM KOMILIEKCE JUCITUTIIIMHEIL.
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7. OCHOBHAS ! JOITIOJIHUTEJIBHASI YUEBHASI IUTEPATYPA
7.1. OcHOBHas JIMTEpaTypa

1. BmagumupoB B.C. VYpaBHenus marematudeckoil (u3uku: y4eOHHK I
CTYA€HTOB (DHU3UYECKHX M MEXaHMKO-MAaTeMaTHYECKHX CIEeHHaIbHOCTEH
By30B / B. C. Bragumupos. - U3a. 4-e, ucnp. u goi.. - Mocksa: Hayka, 1981.
- 512 c.: un.

2. YpaBHenus matematudeckoi ¢usuxku/Mnena A. M. - M.: ®PUSMATIINUT,
2009. - 192 c.: - Hoctyn u3 ObC «znanium.comy.
3. Muxamenko T.H. VYpaBHeHuss ¢ 4acTHBIMH MPOU3BOAHBIMEH : Yy4eOHOe

nocobue / MuHucTepcTBO HaykH M Beicmiero obOpasoBamus Poccuiickoit
Qenepauun, Kypranckmii rocypapcTBeHHBIH yHHBepcuTeT. - Kypran
HzpatensctBO Kypranckoro rocyaapcTBeHHOTO yHHBepeuTeta, 2022, - 75 c. -

Hoctyn uz 9b6C KT'Y.

7.2. lonoHATEbHAs JJUTEpaTypa

1. Kypc nekuuit mo ypaBHeHHSM MaTeMaTHYeCKOH (H3UKH C MpUMEpaMH |
3afadamu: ydyebHoe mocobue / A.M. Cyxunos, B.H. 3yes, B.B. CemeHuctsrii. -
PocroB w®/Il: Hsmarenscteo HO®Y, 2009. - 307 c. - Hocryn u3z IBC
«znanium.com

2. 3afjauM ¥ ynpakKHEHHS [0 ypaBHEHHsAM MarteMmatuueckoil ¢usuku/ E.C.
Cobonesa, I'M. @ateeBa. - M.: ®UBMATIJIUT, 2012. - 96 c.- octynm u3 OBC
«Znanium.comy

8. YHEBHO-METOJUYECKOE
OBECNEYEHUECAMOCTOSTEJBLHOMN PABOTHI
OBYYAIOIIUXCS

1. Jamxko ILE., IlomoB A.I'., KoxeBnukosa T.f. Bricmas maremMaruka B
ylopaXHeHHAX U 3af1a4dax. 4.2.-M., Beiciuas mkona, 1995.

2. CmupHoB M.M. [TuddepeHnnansabie ypaBHEHHS B YaCTHBIX MPOM3BOIHBIX
BTOpoOro nopsnaka.- M., Hayka, 1966.

9. Humepnem-pecypcst HeOOXOIAUMEIE JIJISl OCBOEHUS JMCIIMIIIHHEL

Ne HurepneT-pecype KpaTkoe onucanue
1 | http:// B/ Denepanbhblit moptan «Poccuiickoe
obpazoBaHue
2 | highermath.ru Kypc BeIcIIei MaTeMaTHKU (Teopus)
3 | http://elementy.ru OHIMKIONEIUYECKUH CalT
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10. HHPOPMAITHOHHBIE TEXHOJIOT' UM,
ITPOT'PAMMHOE OBECIIEYEHHE
N HH®OPMAILIMOHHBIE CITPABOYHBIE CUCTEMBI

1. OBC «Jlaub»

2. ObC «KoHCynbTaHT CTYyAEHTa»

3. OBC «Znanium.com»

4. «l"apaHT» - CIIpaBOYHO-IIPABOBAs CHCTEMA

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUIIJIMHBI
MarepuanbHo- TexHHYecKoe oOecledeHHe IO peanu3alldd THCIHIITHHBL
OCYHIECTBIIACTCA B COOTBeTCTBHM ¢ TpeboBanuss ®I'OC BO mno pasHOM
obpasoBaTesbHOI IporpamMme.

12. 1JI51 OBYYAIOIMUXCSA C HCITOJIB30BAHUEM

AACTAHIIMOHHBIX OBPA30BATEJIBHBIX TEXHOJIOT U

Ilpy  MCrONBE30BaHHMHM  JNEKTPOHHOTO OOYYeHHMS M JUCTAHIMOHHBIX
obpa3oBarenbHbix TexHojoruid (mamee D0 u JIOT) 3aHATHS NONHOCTBIO MWITH
9aCTHYHO MPOBOAATCS B peXuMme OHiakH. O0beM MUCLUILIMHEI U paclpeeeHue
Harpy3ku 1o BuaaM pabor cooTBercTBYyeT m. 4.1. Pacnpenenenwe 6amios
COOTBETCTBYeT II. 6.2 b0 MOKET ObITh W3MEHEHO B COOTBETCTBHMH C pEIIeHHUEM
kadenpsl, B ciyuae mepexoga Ha D0 u JIOT B mpomecce o6yuenus. Pemerue
Kadeapsl 06 HMCIONB3yeMBIX TEXHOJIOTUSX M CHCTEME OLEHHBAHMS OCTHIKEHHIL
o0y4alomuxcss NPUHMMAETCS C YY4eTOM MHEHHs BEIyIIero MNperojaBaTelisi M
JIOBOZIUTCS 10 00yHarOnuxcs.
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ITPHUJIOKEHME 1

AHHOTALHSA
K pabouyeii mporpamme JIMCLUILTHHBI «YpaBHEHHS] B YACTHBIX NPOH3BOXHBIX»
00pa3oBaTeNbHOM MPOrpaMMbl  BBICIIETO o0pa3oBaHMS — IO Mporpamme
CHIELHAIUTETA

01.05.01 — ®ynnameHTaNnbHBIE MATEMATHKA M MEXAHUKA

Hanpasnennocts (mpoguins) "MaremaTudeckoe u mporpaMMHoe obecriedeHne
HH(POPMAIIHOHHBIX CHCTEMY

®opma 00yueHus: o4yHas
TpynoemkocTs qucnumuHel: 43a4.e1.(144 akaneMudeckux daca)
Cemectpsl: 5

@opMEI IPOMEKYTOUHOH aTTECTAllHH: 5 CEMECTp — 9K3aMeH

Copnep:xanne IHCHHIIHHDI
YpaBHEHHs. ¢ 4YacCTHBIMHM NPOM3BOAHBIMH IepBOro mopsaka. Kiaccuduxaims

YPaBHEHHH BTOPOro MOpsAKa. YpaBHEHUs TUNepGOJIUYECKOro THHA. YpaBHEHHMS
napaboIHYecKOro THIA. Y paBHEHHS HTHITHYECKOTO THIIA.
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