MuHHCTEPCTBO HAYKU U BBICIIETO 00pa3oBaHus Poccutickoit denepanun
denepanbHOE TOCYJAPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
Kypranckuii rocy1apCTBEHHBIM YHUBEPCUTET
(KTY)

Kadenpa «Marematuka u pusuka»

YTBEPXIAIO
[TpopexTop mo o6pa3oBaTeIbHOM
Y MEXKIyHApOIHOU NEATEIbHOCTH

/Kupcankun A.A./
« » 20 r.

PABOYASI TIPOT'PAMMA YYEBHOM JUCIUILIAHBI

YPABHEHMUS B YACTHBIX IPOU3BOJAHbBIX

00pa30oBaTENbHON MPOTrPaMMBbI BBICILIETO
00pa3zoBaHMs — MPOrpaMMBbl OakanaBpuara

01.03.01 — MaremaTuka

Hanpasaennocts (npodguiib) ""MaTeMaTnueckoe U NIpOrpaMMHoe odecriedyeHue
IKOHOMMYECKON AeSITeJIbHOCTID)

®opMbl OOyUEHHS: OYHAas

Kypran 2025 .



Pabouas mporpamMma AUCHUIUIMHBI «YPAaBHEHUS B YACTHBIX MPOU3BOIHBIX)
COCTaBJICHA B COOTBETCTBMU C YYEOHBIM IUIAHOM IO Iporpamme OakanaBpHara
«Maremartrka» (MaTtemMaTH4ecKoe ¥ MPOTPAaMMHOE OOECIECYCHHE AKOHOMHYECKOM
JEATEIIbHOCTH )

YTBEPXKACHHBIM 715l ouHOU (hopmbl 00yueHus 27.06. 2025 r.

PabGouass mporpamMma IUCHUIUIMHBI on0o0peHa  Ha 3aceqaHuu Kadeapbl
«MaremaTuka u ¢pusuka» 1 centsdps 2025 r., mpotokon Ne 1

Pabouyto mporpaMmy COCTaBHII:
K.IL.H., TOUEHT Kaeapbl Mud T.H. MuxameHko

CoryiacoBaHo:

3aBenyromuii kadeapot Mud
M.B. I'aBpuiibunk

Creruaauct 1o yueOHO-MeTOANISCKON
paboTe yueOHO-METOANIECKOTO OTaea
I'.B. Ka3zankoBa

HauvanpHuk ynpasieHUs
o0pa3oBaTeIbHOM 1eITeTbHOCTH N.B. I'puropenko




1. OBPBEM JIMCIIUIT/IMHBI

Bcero: 4 3aueTHbIX eauHull (144 akageMuyecKux Jaca)

" Ha Bcro Cemectp
Bup yueOHoii padoThbl
JUCHHUILIUHY 5

AyIMTOPHBIE 3aHATHS (BCEr0 YacoB), 60 60
B TOM 4HcJIe:
Jlexuun 30 30
[IpakTuueckue 3aHITHS 30 30
HnaTepaktuBHble GOpMEI 00yUeHNUS
CamocrosiTejibHasi padoTa (Bcero 4acoB), B TOM 4ucJie: 84 84
KOHTponLHa;I pa60Ta 18 18
[ToaroToBka K 3K3aMeHY 27 27
Jpyrue BUIIbI CaMOCTOSATENbHON pabOThI 39 39
Bujx npomekyTo4HOM aTTecTaluM: 9K3aMEH 9K3aMeH
Oo0mast Tpy10eMKOCTH AUCUMIIJIMHBI M TPY/I0€MKOCTh 10 ceMecTpaM B 144 144
yacax:




2. MECTO JJUCHHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBbI

JucuuiuinHa «YpaBHEHMS B YACTHBIX IPOM3BOJAHBIX» OTHOCUTCSA K
oOsi3arenbHOM uactu bnoka 1. Jlormuecku U coaepKaTreabHO AMCLMILIMHA
«YpaBHEHHMsI B  YaCTHBIX IIPOM3BOJHBIX»  B3aUMOCBSI3aHA C  JPYTUMH
npo(eCCUOHANBHBIMUA  AUCLMILUIMHAMM: MAaTEMaTUYECKUM AaHaJu30M, aireopow,
reoMeTpuen, y4eOHOM U TPOU3BOACTBEHHOM NPAKTUKAMH; OHAa HCIOJb3YET
OCHOBHBIE MATEMATUYECKNE IMOHATUSA U METObI PEILICHUS IPAKTUYECKUX 3a/1a4.

OcBoeHnEe NHUCHMIUIMHBI «YPAaBHEHUS B YAaCTHBIX IIPOU3BOJHBIX» JOJDKHO
ONUpaThCsl Ha NPOYHYIO Oa3y 3HAHWW, YMEHUH M HAaBBIKOB, IIOJTYYEHHBIX
CTYJICHTaMH B XOJI€ U3y4YCHUsI TUCHUIUIMH «MaTteMaTH4ecKuil aHamus», « Anredopay,
«Anddepennmanbupie ypaBHEHH» HA IEPBOM U BTOPOM Kypcax 0OydeHHs.

Pe3ynbTaThl HM3ydeHHs] OUCLHMIUIMHBI HEOOXOOUMBI [JIsi M3Y4YEHUs TaKHX
JUCHMIUIMH KaK 4YHCICHHbIE METOJbl, (DYHKIIMOHAJIbHBIN aHalu3, BapUALlMOHHOE
VICYUCIICHUE U MHOTUX APYI'UX.

3. IVTIAHUPYEMBIE PE3YJIbTATHI OBYUEHUSA

Ilenpro OCBOCHMS AUCLUUILIMHBI «YPAaBHEHHUs B YAaCTHBIX IIPOU3BOIHBIX)»
SIBJIIETCS YCBOEHHE OCHOB TEOpUHU NU(DPepeHInanbHbIX YpaBHEHUN C YaCTHBIMHU
MPOU3BOJAHBIMU, TIOJIOTOBKA KBaNM(UIUPOBAHHOTO MaTeMaTHKa, CHOCOOHOTO
MPUMEHSTH MOJIYYCHHbIEC 3HAHUS B PA3JIMUHBIX 001ACTIX HAYKU U €€ IPUIIOKEHUSX.

3ajmayaMy OCBOEHHS JIHCLUMIUIMHBI «YPAaBHEHUS B YACTHBIX IPOU3BOJHBIX)»
SBJIFOTCSI:

- OCBOCHME OCHOBHBIX IIOHSTUM TEOPUU YPABHEHHH C YACTHBIMHU
MIPOU3BOJHBIMU U UX CBOMCTB;

- OBJAJCHUE METOJaMHU HUCCJeNOBaHUs cpeAcTBaMu AuddepeHnaIbHbIX
ypaBHEHUH C YaCTHBIMU IPOU3BOIHBIMU;

- OBJAJCHUE METOJAMHM U MpUEMaMU pEUICHUS TMPUKIATHBIX 3a7a4 M3
pa3TUYHBIX 00JacTel MaTeMaTUKU, (GPU3UKHU U Jp.

B pesynbrare n3yueHus Kypca oOydaromuecs: AOKHBI YCBOUTH OCHOBHBIE
MOHSATUSI TEOPUU YpPaBHEHUU C YACTHBIMU IPOU3BOJHBIMHU, MPOCTEHIITNE METOJbI
KaueCTBEHHOI'O0 HCCIEAOBAHUS YPAaBHEHMM U UX CUCTEM, UMETh MPEJCTaBICHUE O
METOJIaX pEIICHHUs] YpPaBHCHUW B YAaCTHBIX MPOU3BOJHBIX IEPBOIO M BTOPOTO
nopsiziKa.



Komnerenuuu, gopmupyembie B pe3y/bTaTe OCBOEHHMS IMCUMILIAHBI:

- Cmoco0eH TPUMEHITh (PyHIaMEHTAIbHBIC 3HAHWS, IOJYYEHHBIE B OOJACTH
MaTeMaTHUeCKUX © (WJIM) ECTECTBEHHBIX HayK, M HCIOIb30BaTh
npodeccuonansHoi aesrensHoctn (OITK-1).

Ux B

NupukaTtopsl U JECKPUOTOPHI YacTH, COOTBETCTBYIONIIEH KOMIIETCHIIUH,
dbopmupyemMoil B mporecce HU3YYeHHUS AUCIHUIUIMHBI «YpPaBHEHHS B YaCTHBIX

IMIPOU3BOAHBIX» OLCHUBAIOTCS IIPHU ITOMOIIKX OLCHOYHBIX CPCACTB.

[Inanupyemsble pe3yabTaThl 00yUeHHUs 10 AUCIUIUINHE «yPABHEHUS B

IICPCUYCHb OLICHOYHLIX CPCACTB

YAaCTHBIX IIPOU3BOIHBIX>, HHANKATOPLI JOCTHIKCHHUA KOMIICTCHIINH OHK-l,

Ne Kon HanmenoBanu Kon [Imannpyemele | HanmenoBan
n/ | MHIWKAaTOpa | € MHAMKATOpa | INIJAHUPYEMOT | Pe3yJIbTaThl ue
I | JOCTHXKEHUS | JIOCTHKEHHS | O pe3ysbTara oOyueHus OIIEHOYHBIX
KOMIIETEHII | KOMIIETCHIINN oOyueHus CpEACTB
1
1 nJ-1 3HaTh.: 3 3Haer: 3amaHus IJIst
OIIK-1 OCHOBHBIC na-1 OCHOBHBIEC TEKYIIEro
ITOHATUSA OIIK-1) TTOHSTUSA KOHTPOJIA,
TEOPUU TEOpUU BOIIPOCHI K
YPaBHEHUM C YPaBHEHUU C DK3aMEHY
YaCTHBIMU YaCTHBIMU
MPOU3BOIHBIM MIPOU3BOTHBIM
" U, UX CBOMCTBA
U METOJIbI
pelieHust
YpaBHEHUI
2 NJ1-2 YmMmern: Yy YMeet pemiath | 3agaHus s
OIlK-1 pemarb -2 HEKOTOPBIE TEKYILIEro
MPAKTUYECKUE OIIK-1) THIIBI KOHTPOJIA,
3a/1a4u Ha YPaBHEHHI C BOIIPOCHI K
OCHOBE YaCTHBIMU HK3aMEHY
MOJEITUPOBaH
ust
UCCIIETyEMBbIX
IIPOIIECCOB C
TOMOIIIBIO
YPaBHEHUH C
YaCTHBIMU
MPOU3BOIHBIM
u




3 NJI-3 Baagern B Bmaneer 3aganus Ui

OIIK-1 OCHOBHBIMH a-3 OCHOBHBIMH TEKYLIETO
crrocobamu OIIK-1) ITOHSITHUSIMH, KOHTPOJIS,
pelieHus METOJIaMH BOIIPOCHI K
ypaBHEHUH C pelieHust AK3aMEHY

YaCTHBIMU YPAaBHEHHH C

IIPOU3BOTHBIM YaCTHBIMH
u IIPOU3BO/THBIM
u

4. COAEP)KAHUE JUCIUIIJIMHbI

4.1. Y4yeOHO-TEMATHYECKHUH IIJIAH

KosmmuectBo yacoB no Buam
Py6ex [Mudp paznena, HaumenoBanue paszuena, y4eOHBIX 3aHATHI
JUCHUTITUHBI | TEMbI TUCIUIUIAHBI TEMBbI TUCIUTUIUHBI Texum [IpakTuueckue
3aHATUS
5 CEMECTP 30 30
YpaBHEHHUS B YaCTHBIX
Pybex 1 P1 MIPOM3BOIHBIX TIEPBOTO 14 14
MOpsIIKa
VYpaBHEHUS B YaCTHBIX
PyGex 2 P2 IIPOU3BOJHBIX BTOPOIO 16 16
MopsiAKa

4.2. Conep:kaHue JIEKIIMOHHbIX 3aHATHH

ngp HaumenoBanue
TpyaoeMKOCTb,
pa3aena, TeMbl pasaciia, TEMblL HanmenoBanwne u COACPIKAHUC JICKIITNN 4acH
JUCITUTITUHBI TTUCTIATUTHHBI
5 CEMECTP
P1 Ypasuenus ¢ BBeneHnue B TEOpUIO ypaBHEHHMM C YaCTHBIMHU
YacCmHbIX MPOU3BOAHBIMU. OcHOBHBIE MTOHSTHS.
npou3800HBIX Teopembl Komn-KoBaneBckoid. 4

nepeo2o nopaoka

VYpaBHEHHSIT C€ YaCTHBIMH IPOU3BOJIHBIMHU
IIEPBOTO nopsiaka. JInneiinbie "u 4
KBa3UJIMHEWHBIC YPABHCHUS.

Henunelinbie YpaBHEHUS. Cucremsl
YPaBHEHUHU. 6
P2 Ypaseuenus ¢ Knaccugukaius ypaBHeHUH BTOPOrO MOPSAKA.
YacmHbIX [IpuBeneHne K  KaHOHMYECKOMY  BUAY 6
npou3600HbIX YPaBHEHHsA BTOPOIO IOPAJKA, JIMHEHHOIO
6mopozo OTHOCHUTEJIBHO CTapIIUX IPOU3BOJHBIX.




nopaoka. YpaBHEHUS rUNepOOINYECKOTO THIIA. 4
VYpaBHeHUs MapabOINIECcKOro TUIA. 4
YpaBHEHUS 3JUIMIITUYECKOTO THIIA. )
Hroro: 30
4.3. Conep:xaHue NPAKTUYECKHUX 3aHATHIA:
ndp HanmenoBanme
TpynoemMKoCTb,
paszaena, TeMbI pasaciia, TEMbL HanmenoBanune n COACPKAHUE JICKITNHN —
JUCITUTIIMHBI TUCTIATUTHHBI
5 CEMECTP
P1 Ypasnuenus ¢ BBeneHne B TEOpUIO ypaBHEHHMI C YaCTHBIMHU
Yacmuwix IIPOU3BOJHBIMHU. OcHoBHbIE MOHSATHSL.
npou3600HbBIX Teopembr  Kommu-KoBaneBckoi. IIpumep 4
nepeozo nopsoka | Anamapa. Ilonstiue 0600LIEHHOTO peleHus..
VYpaBHEHUsI € YACTHBIMM IPOU3BOJHBIMU
MEPBOTO nopsiaka. JInneiinbie u 4
KBa3WJIMHEWHbIE YPABHEHHUS.
Henunelinbie YpaBHEHUS. Cucremsl
YpPaBHEHUU. 4
Pyoesrcuviit konmpons Ne 1(konmponvnaa paboma Nel) 2
P2 YpaBHeHusi B Knaccugukaius ypaBHeHU BTOPOro MOpsAKa.
YaCTHBIX [IpuBenenne K  KaHOHUYECKOMY  BUAY 4
NPOU3BOIHBIX YPaBHEHHs BTOpPOrO MOPAJKA, JIMHEHHOIO
BTOPOr0 OTHOCHUTEJIBHO CTApPIIUX MPOU3BOAHBIX.
NopsiAKA VYpaBHeHUsI TUIIEpOOINYECKOr0 TUIIA. 4
VYpaBHeHUs MapaboIMUECcKOro THUIA. 4
YpaBHEHUS 3JUTMIITUYECKOTO THIIA.
Pyoerxcnorit konmpono No2
Hroro: 30

4.4. KouTposabHas padora

[Io gucummnmHe «YpaBHEHHsS] B YAaCTHBIX MPOW3BOJHBIX» MPEAYCMOTPEHA
OJIHa KOHTPOJIbHAsI paboTa B MSATOM CEMECTpe, IPUMEPHBIE BapUAHTHI COCPKATHCS
B (hoH/Ie O1IEHOYHBIX cpencTB U B Y MK nuciumivHeL.

5. METOJIMYECKUE YKA3ZAHUS JJIS1 OBYYAIOLIUXCS MO
OCBOEHMIO JTUCHUMIAHBI



IIpuctymass K W3y4eHUIO JMCLMIUIMHBI «YPaBHEHUS B  YaCTHBIX
NPOU3BOJAHBIX»,  HEOOXOJUMO  TMOBTOPUTH  OCHOBHBIE  TOHATHS  Kypca
«MaremaTuueckuii ananus3» u kypea «luddepenuansupie ypaBHEHUS.

JIns yCIIeIIHOrO0 OCBOEHHsI Kypca «YPAaBHEHHsI B YACTHBIX ITPOU3BOJHBIX»,
00s3aTeTbHO TOCEUICHUE JICKIMHA ¢ MPaKTHUYECKUX 3aHATHH, peryisipHOe
KOHCIIEKTUPOBAaHME MaTepuaja BCeX JIEKUUH U ydacTHEe B OOCYKICHUH PELICHHS
3a/1a4 Ha NMPAKTUYECKUX 3aHATHUSX.

Cucremarnueckast IOATOTOBKA K ayIUTOPHBIM 3aHATHSAM U AKTUBHOE y4acTHE
B PacCMOTPEHUM BOIIPOCOB, KaK Ha INPAKTHYECKUX 3aHATUAX, TaK M Ha JIEKIUAX
SBIIIETCS  3@JIOTOM  YCIIEIIHOTO  IPOXOXAECHUA PpyOEKHBIX KOHTpOJEH WU
[IPOMEXKYTOYHBIX  arTeCTalliii M0 JUCUUIUIMHE «YpaBHEHUA B  YACTHBIX
IIPOU3BOIHBIX».

JUis  TeKylero KOHTpOJIA  YCIIEBAEMOCTH  HCIOJIb3YeTCs  OaJulbHO-
pEUTHHrOBas CHUCTEMa KOHTPOJS M OLIEHKM aKTUBHOCTH OOYyYaroIIMXCs, YTO
CHOCOOCTBYET JIydlIEMY OCBOCHMIO MAaTepUasla U IOJyYEHUIO BBICOKOW OLIEHKHU IO
pe3yapTaTaM OCBOCHUS JUCHUILIAHBI.

BeInosTHEHNE CaMOCTOSTENBHOM PAa0OTHI MOAPA3yMEBAET CaMOCTOSITENIBHOE
W3YYEHHE pA3IEIOB AUCUUIUIMHBI, ITOATOTOBKY K MPAKTAYECKUM 3aHATHIM U
pYOEKHBIM KOHTPOJISIM, BBIIIOJTHEHUE KOHTPOJIBHBIX PadOT, MOJTOTOBKY K 3K3aMEHY.

PexoMenayemasi Tpy10€eMKOCTb CAMOCTOSITEJIbHOM padoThHI MpeACTaABJIEHA B

TabJnie
Pexomennyemasi TpynoeMKOCTb,
HanmenoBanue BHa caMOCTOSATEIbHON PabOThHI aKaj.gac
5 cemecTp

Yrny6aeHHOe 3yueHHEe pa3iesioB, TEM

JIEKIIMOHHOTO Kypca:
YpaBHEHUS TUTIEPOOINUSCKOTO THTIA 9
YpaBHEeHUS MapabOIMIECKOT0 THITA
YpaBHEHUS SIUTUNITUYECKOTO THIIA

[TonroroBka K MPakTUYECKUM 3aHATHAM (110 2 U 26

Ha KaXJI0€ 3aHsTHE)

[ToaroToBka K pyOeKHBIM KOHTPOJISIM (10 2 4 Ha 4
KaXJ10€ 3aHSTHE)

[ToaroToBKa K 9K3aMEHY 27
BrinonHeHne KOHTPOJIBHON PabOTHI 18
NTOI'O: 84

6.d0oH/1 OLIEHOYHBIX CPEACTB Uil ATTECTAIUM MO JUCUUILIUHE

6.1.11epeuensv oyenounvix cpeocme
l.bannpHO - peWTUHroBasi CHUCTEMa KOHTPOJS W OIEHKU aKaJeMUYEeCKOU
akTUBHOCTH oOyuaromuxcs KI'Y;




2.baHk 3aannii Kk pyoexkHoMy KOoHTpouIto Nel (KoHTpoJibHas paboTa);
3.Matepuaisl K 9K3aMeHY;
4. bank 3aganuii K pyOexKHOMY KOHTpOITo Ne 2.

6.2 Cucrema 0a/UVIbHO-PEHTHHIOBOIl OLEHKH PadOTHI 00y4arOIMXCH IO

AUCHUIIJIMHE
Ne | HaumenoBanwue Coneprxanne
1 | Pacnpenencune Pacnpenenenue 6a110B 3a 5 cemecTp
baioB 3a Py0esxHbIi
CEMECTPBI 110 Pabora na 5
p ) [ocemenne KOHTpOJb Nel PyOesxHbrit Dk3a
BuaaM yueGHoii | BuAYP: . NPaKTHYECKHUX
JeKUUn (xoHTpONBHAS KOHTpOJb Ne2 MEH
paGoTBI, CPOKH SaHATHAX paboTa)
chayu yueOHoOM
paGote! bannbHas
1 0-2 14 15 30
OLICHKA:
3a
MPOCIyIIaHH
pociLy . Ha 7-m Ha 15-m
[Mpumeyan | yro JEKIHIO, Bcero 13*2
NPaKTHYECKOM | NPaKTHYECKOM
us: BeJICHUE Maxkcumym 26
3aHATUHU 3aHATHHU
KOHCIIEKTA.
Bcero:15

2 | Kpurepuii nepecuera 6an108 | 60 u MeHee 6aJIJ10B — HEYIOBJIETBOPUTEIBHO;
B TPAJULMOHHYIO OLICHKY 110 | 61...73 — y/10BJIETBOPUTEJILHO;
uToram padoThl B ceMecTpe U | 74... 90 — xopoiuo;

9K3aMeHa 91...100 — oTAM4HO.

3 Kpurepun nomycka x Jnst momycka K INPOMEKYTOYHOM aTTeCTallud 10 AMCLMILIMHE 32
MIPOMEKYTOYHON aTTEeCTALlNH, | CEMECTp 0OydYaromMHCs JOIDKEH HabpaTh M0 UTOTaM TEKYIIero U pyoeKHOro
BO3MOYKHOCTH TTOJTYICHHUS KOHTpoJiel He MeHee 51 Gama. B cimyyae ecnu oOyuatonuiicss Habpan MeHee
ABTOMATHYECKOT'O 3a4eTa 51 Ganna, TO K aTTECTaAllMOHHBIM UCIIBITAHUSAM OH HE JIOITYCKACTCS.
(3K3aMEHAITMOHHON OLICHKH) Juns  monmydeHHs ~— 3K3aMeHa ~— 0e3  TPOBENCHHA  MPOICTypHI
M0 JUCIUTILTHHE, MIPOMEKYTOYHOW aTTECTallMU OOydJaromeMycs HeoOXOoAuMo HaOpaTh B XOJe
BO3MOYKHOCTH TTOJYICHUS TEKYyIIEeTro U pyOeKHBIX KOHTpoJiel He MeHee 61 Oamma. B atom ciyuae mror
OOHYCHBIX 0aJIOB 0aUTbHOW  OIICHKH, IONydyaeMol  oOyJaromIuMmcs, Ompeaessercs IIo

KOJIMYECTBY 0ayioB, HaOpaHHBIX UM B XOJ€ TEKYUIET0 U pPYyOeKHBIX
KoHTposteH. [Ipu 3TOM, Ha ycMOTpeHHe IpenojaBaTens, OajIbHAs OICHKA
oOyyaromerocss MOXeT  OBITh  IOBBIIEHa 32  CUET  IONyYEHHS
JIOTIOJTHUTENNBHBIX OalJIOB 32 aKaJIeMHUYECKYI0 aKTHBHOCTb.

OOyyatonuiics, HUMEIONIMI MpaBO Ha TMOJIy4eHHWE OLEHKH 0e3
MIPOBEACHUS MPOIEIypPHl MPOMEKYTOYHOH aTTECTAllNH, MOXKET MOBBICHTH €€
MyTeM CIa4d AaTTeCTAlMOHHOTO UCHBITaHWSA. B  ciay4ae moiydeHUs
o0yJaromuMcsl Ha aTTeCTAllMOHHOM HchbiTaHuK () 0aiioB  WTOT OalUTBHOM
OLICHKU 110 JUCLIUILIMHE HE CHIDKAETCS.

3a aKkaJeMHYEeCKYI0 AaKTUBHOCTH B XOJE OCBOCHHS JTUCIHUIUIAHBI,
ydJacTHe B y4eOHOW, HaydHO-HCCIIEI0BATENIbCKOM, CIIOPTUBHOM, KYJIbTYpHO-
TBOPYECKOM W OOLIECTBEHHOW JESATENBHOCTH O0ydYarolmeMycst MOTYT OBITh
HAYMCJIEHBl  JOTOJHHTENbHBIE  Oamnsl.  MakcuMmanbHOE  KOJHMYECTBO
JIOTIOTHATEJIHHBIX 0aJTOB 32 aKaJeMHUYECKYIO0 aKTUBHOCTh cocTaBisieT 30.

OcHOBaHHMEM IS TIOJTYYEHUS TOTIOJTHUTETIBHBIX OAJUIOB SBISIOTCS:

- BBIIOJHEHHWE  JIOTIOJIHUTENBHBIX  3aJaHUH 10  JUCHUILINHE,
JIOTIOJTHUTEIbHBIE OAJUTBI HAUHCIIAIOTCS TIPENoaBaTeNIeM;

- yJacTHe B Te€UEeHHE CEMECTPa B YUeOHOH, HAYIHO-HUCCIIeI0BATEILCKOH,
CHIOPTHUBHOM, KYJIbTYPHO-TBOPYECKO# M 00IIecTBeHHOM AesrensHocT KI'Y.




4 | ®opmbl 1 BUABI yaeOHOM B cmydae ecnm K TpoOMeEKyTOUHOW artTecTanuu (dK3aMeHy) HaOpaHa
pabOTHI [Tl HEYCIICBAFOIIIX cymma mMeree 51 Oamia, o0yJaromemMycst He00X0UMO HaOpaTh HEAOCTAOIICE

(BOCCTaHOBHBIIUXCS HA KOJIMUeCTBO OaJUIOB 32 CYET BBHINOJHEHUs JIOTOJHUTEIbHBIX 3a/JaHHUH, N0
Kypce 00yueHHs) KOHIIa ocyIeqHe! (3a4eTHOM) Helenu ceMecTpa.

o0yyaromuxcst uis JlukBumamus axkageMHYeCKHX 3aJ0JDKEHHOCTEH, BO3HHUKIIUX H3-32
MOJy4YEeHHUs HEIOCTAIOIIHX pasHOCTM B Y4YeOHBIX IUIaHaX INIPH [EPEBOJE WJIM BOCCTAHOBJICHHH,
6aIoB B KOHIIE ceMecTpa MIPOBOANTCS ITyTEM BBIIIOJIHEHHMS JOIOJIHUTENBHBIX 3a/laHni, opMa U 00beM

KOTOPBIX ONPEIEISIETCS MPEMOAaBaTENEM.

6.3. Hpouez[ypa OLCHUBAHMA PE3yjJabTaTOB OCBOCHHUSA JUCIUIIIINHDBI

PyOexuspiii koHTpoiab Ne 1 mpoBogutrcs B ¢dopMe KOHTPOJIBHOH paboTHl,
oOy4JaroIMMCs TIpeiararoTes 3-5 nmpakTudeckux 3aganus (o 1-3 6ara 3a BepHBIMA
OTBET Ha BOIPOC), HA PYOECKHBIH KOHTPOJb No 2 OTBOAMUTCS JiBa aKaJeMUYECKUX
yaca, MPOBOAUTCS B (OpME MUCbMEHHOW KOHTPOJILHOM paOOThI, KaXKI0€ 3aJaHHe
KOTOpo# oreHuBaeTcs B 2 Oamna. Ilepen mpoBeaeHHeM pyOEKHOTO KOHTPOJIS
MIPOBOJISATCA UTOTOBBIE 3aHATHS 10 COOTBETCTBYIOLIUM pasjeliaM, I1e pa3ouparorcs
IPUMEPHBIE 33JIaHUs PYOEKHOTO KOHTPOJIS.

DK3aMeH MPOBOJMUTCS B MUCBMEHHOM (opme mo Ouieram; oOydarouumcs
npemararorcs 1-2 TeopeTHueckux Bompoca U 1-2 mpakThdeckux 3amaHus. Bpewms,
OTBOAMMOE Ha 3K3aMeH 1-2 vaca. Kaxasiii Bonpoc onenuBaercs no 10 6anios.

Pe3ynbraThl TEKyIErO0 KOHTPOJIA YCIEBAEMOCTH, 3K3aMEHa 3aHOCSITCSH
IIPENOAABaTEIEM B  JK3aMCHAIIMOHHYK0  BEIOMOCTb, KOTOpas CHaercs B
OpraHU3allMOHHBIA OTIENl MHCTUTyTa B JEHb 3aueTa WM H9K3aMEHa, a TaKke
BBICTABJISIIOTCS B 3aUE€THYIO KHIXKKY 00yYaroIerocs.

6.4 Ilpumepwvt ouenounvix cpeocme 0ns pyoesHcHsIX KOHmpOoel u IK3ameHd.
1. 3amanus k pyoesxxHbIM KOHTpoJisiM Ne 1, Ne2.
2. Bompocsr k ak3ameny (5 cemectp).

Hpumepﬂaﬂ memamuxKa no ucnojlb3yemsvim (j)OpMClM KOHMPpOJIA.

Py6exublii KOHTPoJIb Ne 1 (KoHTpoJIbHAst pagoTa Ne 1)

Bapuant Ne 0
Onpenenuts Bua JYBUIL. Haiitu ero oOmiee pemieHue ypaBHEHUN SIBHBIM, HESIBHBIM H
loz 1oz 1
apaMeTpUYEeCKUM METOIOM:  a)—— + —— = —,
XOX yoy X
ou ou  _4x*—y?éu Z
6)—y—+4x—+z—y —=0, u=—, y=xx>0,2>0,
OX oy Xy oz X
oz oz 0z 01
B) X*—+y’—=2%, r) —— =Xxy%
OX oy OX oy
Py0esxkHbIii KOHTPOJIB Ne 2
Bapuant Ne0

1. Ilposeputs, apnstorcs au Gyakmun U= x3y — 3xz + 4, U= xy? + 2xz — 5 pemenusamu
ypaBHeHHﬂ XZUXX+ Uyy+ yZUZZ_UZ = 0
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2. Onpe/:[em/m, TUIT YPaBHCHHA C YaCTHBIMHU ITPOHU3BOJAHBIMU U NPHUBECTU €I'0 K KAHOHHUYECKOMY
Buny: a) 2Uxct 3Uxy— Uyy+ 5 Ux— 7U = 0; 6) Upct Uxy+ 2+ 4U = 0;

4
2 2 2
B) 0 l: -2 ou +8 l: +38_u+48_u+2u =0.
OX oxoy oy OX
3. HaiiTi 065acT Ha IJIOCKOCTH, B KOTOPBIX YPAaBHEHHUE  HMEET napaboIuYecKuii THIL
(AIMIMNTHYECKUH, THITEPOOTNYECKHINA )
V% + D2?Us+ 4(y? + DUxy+ (2x — 6y)Uyy—Uy=0 .

4. TlpuBecT MaTeMaTUYECKyH0 (OPMYIUPOBKY 3a/laddl O PACIPOCTPAHCHHH TEIUIA B TOHKOM
OJIHOPOJAHOM CTpekHe UIMHOM L = 4. bokoBasi TOBEpXHOCTh CTEPKHS TEIIOU30IMPOBaHA, KOHIIBI
MOJJICPKUBAIOTCS  TpU  nocTostHHOM — Temneparype 100°C, HawanpHOE pacmpeerncHue
temmeparypbl o(X)= 100° + X(4 — X). Pemuts 3amauay metogoMm Oypbe.
5. OpgHOpomHasi CTpyHa, 3aKperieHHas Ha KoHnax x=0 u x=l, umMeeT B HaYaIbHBIH MOMEHT

BpeMenH (popMmy u(x,0), TOUKaM CTPYHBI COOOIIEHa CKopocTh U, . HaliTh OTKIOHEHHE CTPYHBI s
mo6GOro MOMeHTa BpeMeHH, ecin U, =U., 0<x<1, 0<t<co, u(x,0)=x(x-1), u,(x,0) = X, u(0,t)=0,
u(1,1)=0.

Bomnpocskl k 3k3amMeny o Jucium/nHe "YpaBHeHUs] B YACTHBIX NPOU3BOAHBIX"
(5 cemecTtp)
1. Ocnosusie noustus Teopuun J{YBUIIL. Teopema Kommu-Kosanesckoii. [Ipumepsr JIYBUIIL.

2. 3amava Komm mua JVYBUIl mnepBoro mopsanka GyHKUMH [ABYX TMEPEMEHHBIX,
F€OMETPUYECKHUM CMBICII.

3. 3Bamaum, npuBomsmue k JYBUII mepBoro mopsaka (0 TOTEHIMAIBHON SHEPTrUU
MaTepuaIbHOU TOYKH, O pacTpeAeIEHUU MOJIEKYIT KHUIAKOCTH ).

4. JluHeliHOE€ OJHOPOJHOE YpPAaBHEHME B YACTHBIX IPOU3BOAHBIX MEPBOTO MOPSJIKA
(JIOAYBUII) pyHkumu qByX nepeMeHHBIX.

5. JluneitHoe OAHOpPOJHOE YpaBHEHHE B YAaCTHBIX IPOM3BOJHBIX MEPBOro TMOPSAKA
(JIOAYBYII) dpyHKIMM N - HEpEMEHHBIX.

6. JluHeiliHO€ HEONHOPOJIHOE YPABHEHHE B YACTHBIX IPOU3BOJAHBIX IEPBOr0 MOPSIKA
(JIHAYBYII) pyHkumu N nepeMeHHbIX.

7. Kpazununeitnsle aud¢epeHnnanbHble YpaBHEHUS ¢ YaCTHBIMU IPOM3BOJHBIMU I1E€PBOTO
HOpsIIKa.

8. Henuneitnpie nuddepeHnmanbHble ypaBHEHHS C YacTHBIMU TPOW3BOJHBIMH TIEPBOTO
MOpsIZIKA.

9. Vparuenue [Ipadoda.

10. [TonHbIit  wHTErpan HenuHeHHOTro U(GEepeHIMaTbHOTO ypaBHEHUS B  YaCTHBIX
IIPOU3BOHBIX.

11. Meton Jlarpanxa-11lapnu penieHust HEIMHEHHOTO YpaBHEHHUS C ABYMS [IEPEMEHHBIMHU.

12. Meton Ko perreHus HeIMHEHHOTO YPaBHEHHS C ABYMS IIEPEMEHHBIMHU.

13. Teopema Komm-KoBasneBckoil; mpuBeneHHEe ypaBHEHHS K KAaHOHHYECKOMY BHIY U
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KIIacCU(pUKAIUS TMHEWHBIX YPAaBHEHUH C YaCTHBIMHU MPOU3BOAHBIMU BTOPOTO MOPSIJIKA.

14. BoiBoxg ypaBHeHHUs KoyieOaHUS CTPYHBI, IOCTAaHOBKA KpaeBbIX 3ajad, uX (usmueckas
UHTEPIIPETALINS.

15. BeiBog ypaBHEHHS TEIUIOMPOBOIHOCTH, IMOCTAHOBKA KpPAaeBBIX 3ajay, MX (u3ndeckas
WHTEpIpeTaLus.

16. BonnoBoe ypasHenue; meton dypbe A ypaBHEHUs KoyieOaHHI CTpyHBI, 00Ias cxema
Metoqa Dypre.

17. YpaBHeHHE TEIUIONPOBOAHOCTH; NPHUHIUI MAaKCHMyMmMa B OTPaHUYCHHOW OOJIaCTH W
€MHCTBEHHOCTh pemeHus 3anaun Komu; moctpoenue pemenus 3agaun Ko st
YpaBHEHHUS TEIUIOMPOBOAHOCTH.

18. [TonsiTHE KOPPEKTHOM KpaeBoi 3a/1auu; MPUMEPHI KOPPEKTHBIX U HEKOPPEKTHBIX KPaeBbIX

3aaad.

6.5 ®OH/] OIIEHOYHbIX CPEJICTB
[lonubii OGaHK 3amaHUM JUISL  TEKYIIEro, pyOeKHBIX KOHTPOJIEH U
MMPOMEKYTOYHOM aTTECTAMU MO AUCUUIUIMHE, T[OKAa3aTeld, KPUTEPUH, IIKAIbI
OLICHUBAaHMUS  KOMIICTEHUHM, METOJUYECKHE  MATEpHaibl,  ONPEACIAIOLINE
MpOIEAYPHl OIICHUBAHUSI 00pa30BaTENIbHBIX PE3YJIHTAaTOB, MPUBEICHBI B Y4eOHO-

MECTOANYECCKOM KOMIIJIICKCEC NUCLHUIIIINHBI.

7. OCHOBHASA U JONNOJIHUTEJIBHAS YYEBHASA JIMTEPATYPA
7.1. OcHoBHas TUTEpaTypa
1. Oneitnuk, O. A. Jlekuun 00 ypaBHEHHUSIX C YacCTHBIMH IPOU3BOJHBIMU
yueOnuk / O. A. OneiHuk. - 7-e u3f. - Mocksa : JIa0. 3Hanuit, 2025. - 262 c. -
(Knaccuueckuit  ynuBepcuterckuii  yueOHuk).. - Jloctrym w3 ObC

«znanium.com.

2. YpaBHeHuss marematudeckod ¢m3uku/Unena A. M. - M.: OU3MATIJIUT,
2009. - 192 c.: - Hocrym u3 ObC «znanium.comy.
3. Muxamenko T.H. VYpaBHeHHs ¢ YaCTHBIMU MPOU3BOAHBIMH : Yy4eOHOE

nocobue / MuHHCTEPCTBO HAyKHM M BbIcIIEro oOpa3oBaHusi Poccuiickoit

®enepanuu, Kypranckuil rocynapcTBeHHbIM YyHHBepcutTeT. - Kypran
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N3natenscTtBo Kypranckoro rocyaapcTBeHHOTo yHUBepceurteta, 2022, - 75 ¢. -

Hoctyn u3z ObC KI'Y.

7.2. lonoJiHUTEILHAS JINTEPATypa

1. Kypc nekuuii mo ypaBHEHHSIM MaTeMaTU4YecKoW (U3UKU C NpUMepaMud U
3amayamu: ydyeOHoe nocobue / A.M. Cyxunos, B.H. 3yes, B.B. Cemenucrsrii. -
PocroB w//l: WzmarenbctBo HODY, 2009. - 307 c. - Hoctynm u3 ObC

«znanium.com»

2. 3amaum W yOpaXHEHUsS TO YypaBHEHUsM wmaTtematndeckon ¢usukn/ E.C.
CobomneBa, I'"M. ®ateea. - M.: PUSMATIIAUT, 2012. - 96 c.- Joctyn uz 3bC

«zZnanium.comy

8. YU EBHO-METOAUYECKOE
OBECIHEYEHUECAMOCTOSTEJBbHOM PABOTHI

1. Bricimias maTeMaTHKa B YHNPaXXHEHHUSX U 3a/aydax :

OBYYAIOILMXCS

y4yeOHOe mocodue ais

By30B / II. E. Jlanko, A. I'. Tlonos, T. S. KoxxeBuukona, C. II. /lanko. - 7-¢
u3., uctp. - Mocksa : Mup u O6pazoBanue, 2023. - 816 c. - ISBN 978-5-

94666-506-3.

2. Ilerposckuii, U. I'. Jlekuuu 1o Teopuu 0OBIKHOBEHHBIX NU(hepeHITNATbHBIX

ypaBHeHu#t: yuyeObHoe mocobume / W. TI'. TlerpoBckuit. - Mocksa

OU3MATIINT, 2009. - 206 c. - ISBN 978-5-9221-1144-7.

9. Humepuem-pecypcel HeoOXOIUMBIC TSI OCBOCHUS U CIUIUIMHBI

Ne HNuTepHer-pecype Kpatkoe onucanue

1 | http:/Awvww.edu.ru/ ®enepanbHbIil TopTan «Poccuiickoe
00pa3oBaHUE)

2 | highermath.ru Kypc BrIcHIei MaTeMaTHKH (TEOpHs)

3 | http://elementy.ru DHIMKIOIEINYECKUN CAlUT

10. ”TH®OPMALIMUOHHBIE TEXHOJIOI'UU,
IHPOI'PAMMHOE OBECIHEYEHUE
N THOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

OBbC «Jlaup»

DBC «Znanium.comy»

W

OBbC «KoHCYyJIbTaHT CTyIEHTa»

«FapaHT» - CIIPABOYHO-IIPaBOBasA CUCTCMaA
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http://highermath.ru/
http://elementy.ru/

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
JANCHUITJINHBI
MarepuanbHO- TEXHUYECKOE OOECHeYeHUE IO peaju3aldHd JUCLHUILIMHBI
ocyliecTBisieTcs: B cooTBeTcTBUU ¢ TpeboBanus @DPI'OC BO mno npaHHOI
00pa30BaTeNbHON MPOrpaMMe.

12. JJSA OBYYAIOIINXCSA C UCITIOJIB30OBAHUEM

JIUCTAHIIMOHHBIX OBPA30OBATEJIBHBIX TEXHOJIOT I

[Ipy  WCMONB30BaHMM  DJIEKTPOHHOTO OOYyYEeHHSs W JAWCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHoNorui (manee D0 u JIOT) 3aHATHUS TOJHOCTBHIO WU
YaCTUYHO MPOBOJAATCA B pexuMe oHJaiiH. O0beM AMCHUIUIMHBI U PACIpeieICHUE
Harpy3ku 1o Bujgam paboT coorBerctByeT 1. 4.1. Pacmpenenenune OamioB
COOTBETCTBYET M. 6.2 MO0 MOXKET ObITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM
kadenpel, B ciaydae nepexojga Ha D0 u JIOT B mporecce oOyueHus. Pemnienue
Kadenpsl 00 MCHONB3YEMBIX TEXHOJIOTHUAX M CHCTEME OIICHUBAHUS TOCTHIKEHHI
oOyJaromuxcss NPUHUMAETCS C YYEeTOM MHEHHUS BEIYyIIEro TMpenojaBaTeis |
JIOBOJIUTCA 10 O0YYaOIIHUXCS.
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IMTPMJIOKEHHE 1

AHHOTALUA
K pabouell mporpaMme JUCIHUTIUIMHEI «Y pABHEHHUS] B YACTHBIX MPOU3BOIHBIX)
oOpa3zoBaTeILHON TPOTrpaMMBbI BBICIIIETO 0OOpa30BaHUs — IIPOTpaMMbl OakajgaBpuara.
01.03.01-MaremaTuka

Hanpagsaennocts (mpodguib) ""'MaTteMaTHyeckoe U IPpOrpaMMHoe odecriedeHue
IKOHOMMYECKOI AeSITeJIbHOCTID)

TpynoeMkocTh auctuIuIHHbL: 43a4.e1.(144 akajgeMudecKux Jaca)
CemecTpsl: 5

@opMBI MPOMEKYTOUHOM aTTECTALMU: 5 CEMECTP — IK3aMEH

Conep:xanmne IMCIUTIIAHBI
VYpaBHeHUsS ¢ YaCTHBIMH IIPOM3BOJHBIMHU IepBoro mopsiaka. Knaccudukarus

ypaBHEHUN BTOPOTO MOPSAKA. YPaBHEHUS THUNEPOOJIMYECKOrO THIA. YpPaBHEHUS
napaboIMdecKoro TUMa. Y paBHEHUsI SJUTUITHYECKOTO THIIA.
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