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Hanpasienue noaroroBku: 01.03.02 [Ipuknagnas MmaTemMaTuka U HHPOPMATHKA
Hanpasaennocts (mpoduis): KoMnproTepHOE MOICTHPOBAHIE YKOHOMHYECKHX MPOLIECCOB

KBanundukanus (crenenn): baxanasp
®opma o0yueHUs: ouHas

I/IHCTI/ITYTZ MaTCMaTHKH, CCTCCTBO3HAHUA U TCXHUKHU
Ka(])ez{pa: MAaTCMAaTUKHU U MCTOJUKH €€ IIPCIIOJaBaHHA

oyHas ¢opMma

OYHO-3a04YHasd

3ao04Has ¢popma

¢dopma
Kype 3
Cemectp 6
Jlexknun 36
JlabopaTopHble 3aHATHUS -
IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA 36
KoncynbTanun 2

®opma(bl) MPOMEKYTOYHOM aTTeCTALMHA

Ix3amen - 0,3

KonTtpoJusn 27
Hubie popmbl padoTh -
CamocrosiTeibHast pa6oTa 114,7

Bcero uacos: 216
TpyroeMkocTh: 6 3a4eTHBIX €IMHMII.

PazpaboTunk paboueit mporpamMmsl:

KaHAuAaT PU3NKOo-MaTeMaTHYeckuXx Hayk, noieHT I[llepOatrix B.E.




|. OPTAHU3ALIMOHHO-METO/IMYECKUI PA3JIEJI

IICJ'IL N3y4YeHUA THCIHUIIJIUHBI:

- 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH THUIIAMHU YpaBHEHUI MaTeMaTH4eCcKon (hU3HKU;
- TOKAa3aTh CBA3b YPABHEHH C MPOIIECCaMHU, TPOUCXOAIIMMHU B (pU3UKE, MEXaHUKE U TEX-

HHUKC, IPUBOANIMMHA K 9TUM YPABHCHUSM,

-(opMHpOBaHUE COOTBETCTBYIONIECH KyIbTYPhl MBIIIJICHUS, CHOCOOHOCTH K 0000IIECHHUIO,

AHAJIN3y.

33[{8‘11/1 H3YYCHUA TUCHUIIJIUHBI:

-03HAKOMJICHHE C O0IIIel Teoprel ypaBHEHU MaTeMaTUUeCKON (hHU3UKH;
- ICCJIEIOBAHUE YPABHEHU B YACTHBIX ITPOU3BOIHBIX BTOPOTO MOPSAJIKA;
- Hay4YuTh JeNaTh NMPAaBWIbHBINA BHIOOpP MeTO/a perieHus 3anayuu (3amada Komm, kpaeBas

3aJ1a4a, Ha4aJlbHO-KpaeBas 3a/1a4a);

- 3aJI0’)KUTh TEOPETHUYECKUE OCHOBBI JIII 0OOCHOBAHUS M TEXHHKH MPUMEHEHHUS METOJI0B
MaTeMaTU4ecKon (PU3UKU MPU PELIEHUU COOTBETCTBYIOIIMX 3a]1a4;

-0CO3HAHME HEPA3PBIBHOM CBA3M PA3JIMYHBIX MATEMATUYECKUX KyPCOB;

-pa3BUTHE CUCTEMHOI'O MBILIEHHUS, UCCIEOBATEIBCKAX CIIOCOOHOCTEN.

Mecto nucuumiannbl B cTpykrype OIIOIL: peanusyercs B pamkax 00s13aTeIbHOM

yactu OITOIL.

HJIaHI/IpyCMl)Ie PE3YJAbTAaThI oﬁyqennﬁ nmo JMCHMIlJinHe, COOTHECCHHbIC C HH-

AUKaATOpaMi TOCTHKCHHUA KOMHeTeHHHﬁ:

Kon NHauKaTopsl 10CTHKEHHS Ilnanupyemsble pe3yjbTaThl 00y4eHHS MO TUC-
KOMIICTeHIIA KOMIIeTEHIIUH HUILIMHE
OIIK-1 3HATH: 3uaer:

- (aKThbl, KOHIEHINH, TPUHITU-
IIbl TEOpUH, CBA3AHHBIE C
MPUKIATHON MaTEMAaTUKOW W

-TUnbl JUQQepeHnaIbHbIX ypaBHEHUH BTOPOTO
MOpAJTIKA,
- (u3uUecKkue M MEXaHHMYECKHE MPOILECCHl, OIMHU-

- pa3pabaTbIBaTh aJTOPUTMBEI,
BBIUYUCIIUTCIIBHBIC MOJICINU U
MOJIETIM JIaHHBIX MJis pelle-

MH(OPMATHUKOM; CBIBa€MEIC UMM,
- OPUEHTUPYETCA B METOJAX HAXOXKICHUS pelle-
Huil 3amaun Komm, kpaeBoW 3a1add, HadajdbHO-
KpaeBOU 3a/1a4Hu.
YMeTh: YmMmeer:

-IIPUBOANTH YPAaBHEHUS K KAHOHUYECKOMY BUAY U
KJIacCU(UIUPOBATH UX,
- HaXOJUTh METOJ PEIICHNUs] KOHKPETHOTO

- HaBbIKaMH IPHUMCHCHHUA Ma-
TCMATUYCCKOI'O arrapara s
pemiCHuA HAay4YHO-
HCCICAOBATCIBCKHUX 3aJa4.

HUS Haquo- ypaBHeHI/IH nu HpI/IMeHHTB €ro IJ1s1 HaXOXIACHUA
HCCIICIOBATEIHLCKUX 3a/1a4; peLICHHUS.
Baaners. Biajgeer:

-OCHOBAMM TEOPHM YPaBHEHHU JJUIANTHYECKOrO,
napaboIMYEeCcKOro ¥ THIepOOIMYECcKOro THIIOB,
-TeOpHel OTEHIMANa,

-METOJIOM XapaKTEPUCTHK,

-meTosioM Pypse,

-metoJioM ¢yHKImHu ['puHa.




1. COAEP’ KAHUE U OBBEM JUCIHUIIJINHbI
€ YKa3aHHeM KOJMYeCTBA YACOB, BbIJIeJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aouuxcsi
¢ mpenoaasartesieM (10 BUIaM Y4eOHBIX 3aHATHA) M HA CAMOCTOATEJILHYI0 PadoTy

OuHnas ¢popMma 00yueHuUs1

No AyIMTOpHbIE 3aHATHS Cam.
' HaumeHoBaHue pa3aesioB U TeM Bcero K m3 1B pab.
Pa3ne.11 1. BriBox OCHOBUHLIX ypaB- 20 4 2 14
HEHUI MaTeMaTH4ecKor (HU3UKU
1 Temal. BbIBoJ OCHOBHBIX YpaBHEHUI 6 5 4
" | MareMaTu4ecKou (pu3nKm.
Tema2. [TocraHOBKa OCHOBHBIX 3a]1a4
JUIsl ypaBHEHUH B YaCTHBIX MTPOU3-
2. | BogsbIX. [ToHsATHE O KOPPEKTHO TO- 14 2 2 10
CTaBJICHHOM 3a/1aue MaTeMaTU4YeCKOM
¢uzuku. [Ipumep Anamapa
Pa3nen 2. Knaccudukanus ypaBHe-
- 21 3 4 14
Tema3. Tumnbsl ypaBHEHUH BTOPOTO
3 | mopsaxa. [TpuBeneHne Kk KAHOHUYE- 21 3 4 14
CKOMY BHJly YPaBHEHHI BTOPOTO MO-
psaKa
Pa3znen 3. YpaBHeHus rurnepOoiun-
YECKOro THIIa 65 1 12 42
Temad.YpaBpHenue koiaeOaHus CTpy-
4 | L OrpaHudeHHas U HEOIPaHUYEH- 21 3 4 14
Has cTpyHa. Permenue Jlanamb6epa.
3amgauga Komru
5 Telxv/Ia6. Merton ®@ypre mis ypasHe- 20 4 4 12
HUM CBOOOHBIX KOJIeOaHUI CTPYHBI
6. TeMa7.BI)IHy)KI[eHHBIeVKOHe6aHI/I$I 14 2 2 10
CTPYHBI, 3aKpEIJICHHON Ha KOHIAX
7 Tema8. BeiHyXIeHHBIE KOJICOAHUS 10 5 5 6
CTPYHBI C IOJIBUKHBIMU KOHIIAMHU
Pazgen 4. YpaBHeHus napabosuue- 327 8 8 16.7
CKOTI'O THIa
8. | TemalO.ITepBas kpaeBas 3agaua 18,7 4 4 10,7
9. | Temall.3amaua Kommu 14 4 4 6
Pa3nen 5. YpaBHeHHs dyunTHYC- 48 10 10 28
CKOT'O THIa
Temal2. YpaBuenue Jlanaca. @op-
10. | mynsl 'puna. MHTErpansHoe npea- 6 1 1 4
CTaBJICHHUE ITPOU3BOJIBHON (DYHKIIUH.
11, Temal3. OcHOBHEBIE C]fOI‘;ICTBa rap- 6 1 1 4
MOHHYCSCKHX (DYHKITHH
12. | ®ynkuus ['puna onepatopa Jlamaca 8 2 2 4
Pemenne BHyTpeHHEN U BHELTHEN 20 4 4 12
3anay Jupuxse mis mapa.




13, 3anaua Helimana. Teopema enuH- 8 2 2 4
CTBEHHOCTH
14. Oxsamen 29,3
Hmozo 3a 6 cemecmp 216 36 36 114,7
HUTOI'O: 216 36 36 114,7

OuHo-3204Hast popma 00yUeHHS He peaTn3yercst
3aouHas popma o0yuyeHus He peaiu3yercs

I1l. OHEHOYHBIE MATEPUAJIbI JI51 TIPOBEJEHUSI TEKYIIEA 1
HPOMEXYTOUYHOU ATTECTAIIUU OBYYAIOIIINXCHA ITO JUCHUIIVIMHE

Tekymias arrectanusi IpOBOAUTCS B (POpME KOHTPOJILHON paOOTHI.

TunoBoii BApMAHT KOHTPOJIbHOI padoThl Nel:
1) Onpeaenuts tun qudepeHnnanTsHOT0 YpaBHEHHUS

’u(xyz) o, 0%u(xyz2) ’u(xyz)  du(xyz)
0x? 0z2 0x0y ay

+ y?u(x,y,z) = 0.
2) OnpenenuTh TUI U MPUBECTH K KAHOHMYECKOMY By YpaBHEHHE:
Uyy + 2Uyy, — 3Uyy, + 2Uy + 7uy, — 3u = 0.
3) Haiitu oO1uee pelieHre ypaBHEHUS:
Uyx + 2Uyy, — 15u,, = 0.
4) Pemnts 3apauy Komm:

Usp = Uyy , t > 0,x ER,

u(x,0) = e‘xz, X ER,
1

w0 =130

, X €ER.

TunoBoii BApMAHT KOHTPOJILHOM padoThl Ne2:
1) Pemuts 3anauy Komu:

U = Uyy , t>0,x€ER,
u(x,0) =e™*, x €ER.

2) PemuTh niepBYI0 CMENIAHHYIO 3a7a4y Ha OTPE3KE:
4



U = 4uU,, , t>0,x€(0;2),

u(x,0) = sin32nx — sindnx, u(0,t) =u(2,t) = 0.
2) Pemutsh kpaeByto 3agauy upuxiie 1is ypaBHenus Jlamiaca B kpyre:

Au =0, 0<r<2,
U|,—p = 2c0s3¢@ — sin3¢ + sing.

HpOMC)KYTOLIHaSI aTTecTanusa O6y‘{aI-OHIHXCH OCYHICCTBIIACTCA B q)OpMC 9K3aMCHa C
HCITIOJIB30BAHHUECM CICAYIOIIHNX OLCHOYHLIX MAaTCPHUAJIOB: IICPCUYCHDb BOIIPOCOB K 3K3dMCHY.

Bomnpocsl k 3k3aMeny
(6 cemecTp, ouHasi popmMa o0yUeHHUs])
1. BbIBOJ OCHOBHBIX YpaBHEHUN MaTeMaTU4eCKON (DHU3UKHU.
2. TloHsATHE 0 KOPPEKTHO MOCTABICHHON 3a/1aue MaTeMaTudeckoi ¢pusuku. [Ipumep Ana-
Mapa.
3. IlpuBeneHne k KAHOHUIECKOMY BUIY YPaBHEHUI BTOPOTO MOPSAIKA C ABYMS HE3aBHCH-
MBIMU [TE€PEMEHHBIMHU.
3anaya Ko 17151 ypaBHEHHsI KOJI€OAHUM CTPYHBI (CITydail OrpaHUYEHHOM CTPYHBI).
3anaya Kot 17151 ypaBHEHHsI KOJIeOaHU CTPYHBI (CITy4ail HEOrPaHUYEHHOUM CTPYHBI).
®opmyna [IyaccoHa 11t BOTHOBOTO YpaBHEHUS.
Meton @ypbe (cBOOOIHBIE U BBIHYXICHHBIC KOJICOAHUS CTPYHBI).
Meton @ypbe (3aKperuieHHbIE U TIOJIBHKHBIE KOHITHI).
[lepBas kpaeBas 3a7aua AJsl ypaBHEHUS TEIJIONPOBOIHOCTH (TIOCTaHOBKA). TeopeMa o
MaKCUMYM€ 1 MUHUMYME.
10. Pemrenue nepBoii KpaeBoM 3a/1auu JJis YpaBHEHUS TEIJIONPOBOIHOCTH.
11.3anava Koum a1 ypaBHEHUs TEIUIOMPOBOIHOCTH (MIOCTAaHOBKA 3a/1a4, €JMHCTBEH-
HOCTb).
12. CymectBoBanue 3anaun Koy aiist ypaBHEHUS TETUIOTPOBOTHOCTH.
13. HenpepsiBHast 3aBUCUMOCTH 3aauu Komm 171 ypaBHEHHUS TEIUIONPOBOIHOCTH OT
HayaJlbHOU (DYHKIIMH.
14.Ypapuenue Jlannaca. @opmyisl ['puHa.
15.0cHoBHBIE CBOMCTBA TApMOHUYECKUX (PYHKITUH
16.®ynxkius ['puna oneparopa Jlammaca
17.Pemienue BHyTpeHHEW U BHELIHEW 3ai1a4 upuxie g mapa
18.3amaua Hetimana. Teopema e TMHCTBEHHOCTH

©ooNoOR

V. IEPEYEHD JJUTEPATYPBI, HEOBXOJUMOM 1JIs1 OCBOEHUSI TUC-
MUITJIMHBI
4.1. OcHoBHas JauTEpPaTypa
1. COopHMK 3amad MO YpaBHEHHSM MaTeMaTH4eckol ¢u3uku : ydeOHoe mocobue /
B.C. Bnagumupos, B.I1. Muxaiinos, T.B. Muxaiinosa, M.W. lllabynun. — 4-e u3z., nepe-
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pab. u mon. — Mocksa : ®usmaraur, 2016. — 518 c. : rpad. — Pexxum moctyna: mo mozmmc-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=485543 (nata oOpamicHuS:
06.07.2020). — bubmauorp. B ku. — ISBN 978-5-9221-1692-3. — TeKCT : 3JI€KTPOHHBIHA.

PozennopH, 3.P. YpaBHeHuUs: ¢ yaCTHBIMH IPOU3BOJAHBIMH : yuyeOHUK / 3.P. PozennopH,
E.C. Cob6onera, I"M. ®areena ; pen. 2.P. PozennopH. — 2-e u3n., crep. — Mocksa : ®Ous-
matiout, 2017. — 334 c¢. : wun. — PexuMm JgocTyma: MO TMOJNUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=485339 (nara oOpaleHHs:
06.07.2020). — bubawmorp.: c. 324-325. — ISBN 978-5-9221-1756-2. — TekcT : 31MeKTpOH-

HBIH.

4.2. JlonoTHUTEIbLHAS JJUTEPATYypa

Tpenorun, B.A. VYpaBHeHHS B YacCTHBIX IPOU3BOJHBIX yueOHoe mocobue /
B.A. Tpenorun, N.C. Henocekuna. — Mocksa : @uszmatiut, 2013. — 227 c. — Pexxum no-
CTyma: 1o MOJINHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=275574 (nara oOpaIIeHus:
06.07.2020). — bubnuorp. B kH. — ISBN 978-5-9221-1448-6. — TekcT : 3IEKTPOHHBIH.
Caiiko, JI.C. YpaBHeHus Mmatematudeckoil Qusuku : yueOHoe mocobue / J[.C. Caiiko,
JLLH. JIaxoB, H.B. MunaeBa. — Boponex : BopoHeKCKHl TOCYJapCTBEHHBINI YHUBEPCUTET
WH)XEHEpHbIX TexHomorui, 2010. — 137 c¢. — Pexmm pgocTyma: Mo MNOIIKCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=142066 (nara oOpalleHus:
06.07.2020). — ISBN 978-5-89448-751-9. — TekCT : 2IIEKTPOHHBIA.

V. HIEPEYEHb PECYPCOB UH®OPMALIMOHHO-

TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBbIX

JJIA OCBOEHUA ANCIIUITJIMHBI

Ne Ccbliika Ha HaunmenoBanue pa3padoTku
N . JocTynHocTh
1 HH(OPMAIIMOHHBII pecypc B 2JIEKTPOHHOM dopme
Jlexkiusi: ypaBHEHUS B YaCTHBIX .
https://studwood.ru/ HHA: yp CBOOOIHBII AOCTYTI
1. MIPOU3BOJAHBIX
[Ipe3enTanusi: OCHOBBI TEOPUH
. nddepeHanbHBIX ypaBHe- .
2. http://diplomba.ru/ A (vl"b PEHI yp CBOOOIHBI JOCTYTT
HUH B YaCTHBIX TPOU3BOIHBIX
DNEeKTPOHHBIE PECYpPCHI TIO
3 https://market.yandex.ru/search | muddeperunanpubiM ypaBHe- CBOOOIHBIH HOCTYTI
' HUS B YaCTHBIX TPOU3BOIHBIX
. Jlexiusi: IpUMEHEHHE YaCTHBIX .
https://mylektsii.ru/ " p CBOOOIHBII AOCTYTI
4. MTPOU3BOJIHBIX B TEXHUKE
. . [Ipe3enranus Ha Temy "Peme- N
https://go.mail.ru/search_video p 5 y " CBOOOIHBII JOCTYT
5. HHE KPaeBbIX 3a/1a4
. . [Ipe3enranus Ha Temy "Ypas- N
https://go.mail.ru/search_video p 1 Y 7P " CBOOOIHBII JOCTYT
6. HEHUE TEIJIONPOBOIHOCTHU
[IpakTuyeckas padora "Pere-
Hue quddepeHnanbHbIX .
7. https://www.matburo.ru/ex_ma A qlcb peHil CBOOOIHBIH JOCTYII
YpaBHEHUI B YACTHBIX MIPOU3-
BOJHBIX"
. Jlexiuu Mo Ha4aIbHO-KPaeBbIM
https://textarchive.ru/c- H par .
8. 3aJjauaM MaTeMaTH4ecKoi pu- CB0OOOHBIH JOCTYT

1969081.html

3UKH
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https://textarchive.ru/c-1969081.html
https://textarchive.ru/c-1969081.html

V1. COBPEMEHHBIE [IPO®ECCHOHAJIBHBIE BA3bI TAHHBIX
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Perucrpanus uepes nrodoit
YHHUBEPCUTETCKHI KOMITh-
I0TEp.

DIIeKTPOHHO-OUOIMOTEeUHAS .
B nanpHeiimem mpemno-

_— cucrema (ObC
1] http://www.biblioclub.ru ( ) CTaBJISICTCS HEOTPAHUYCH-
YHuBepcuterckas OMOINOTEKa OH- . .
it HBIW MHIIUBUTYITbHBINA
JOCTYT U3 JIFOOOH TOYKH, B
KOTOPOH MMEETCsI JOCTYII
K cetu MHTEpHET
www.garant.ru o o
2] g WudpopmanmoHHO-TIpaBOBOH mopTal CB0OOAHBIH AOCTYI

Poccuiickuit mHbOpMaIIMOHHBIN TTOP-
3] www.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH, CB0OOIHBIH AOCTYTT
MEJIMIMHBI 1 00pa3oBaHus

Nudopmanmnonnas cucrema «EnauHoe

4| window.edu.ru OKHO JIOCTyTIa K 00pa30BaTeIbHBIM CBOOOIHBI JOCTYTI
pecypcam»
. . VYHuBepcuTeTcKas HHGOpMaIHOHHAS
5| https://uisrussia.msu.ru ITocne perucrpanuu
2 cucrema «POCCUS» p pan
6] www.iprbookshop.ru YuransHBIN 3451 CBOOOIHBI JOCTYIT

HaunonaneHbIil mopTtan oxmnaitH o0y-

7| https://openedu.ru
YCHUA ((OTKpLITOG 06pa3OBaHI/Ie»

CBOOOIHBII JOCTYT

Vil. JUHEH3UOHHOE U CBOBOJHO PACIIPOCTPAHAEMOE
IMPOI'PAMMHOE OBECIIEYEHHE

[Ipu peanuzanuu y4eOHON AUCIUIUIMHBI IPUMEHSETCS CIIEAYIOIIee JTUIICH3MOHHOE
M CBOOOJIHO pacrpocTpaHsieMoe MPOrpaMMHOE 00ecTieueHHe:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIll. OBOPYJIOBAHUE U TEXHUUYECKWE CPEJCTBA OBYUEHMS,
HEOBXO/JIMMBIE JJIs1 OCYIECTBJEHUS OBPA3OBATEJIBLHOIO
MPOLECCA MO JUCLHUATUIMHE

VY4eOHble 3aHIATHS MPOBOAATCS B ayIUTOPHUAX, YKOMIUIEKTOBAHHBIX CIIELUATU3UPO-
BaHHOW MeOeIbl0, B TOM YUCJIE CTAlMOHAPHBIMU WJIM MEPEHOCHBIMU TEXHUYECKUMU Cpe-
CcTBaMU 00yueHus (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa MPOBOJIUTCS B KaOMHETaX, OCHAIIICHHBIX KOMIIBIOTEPHOMN
TEXHUKOM C BOBMOXHOCTBIO MOJKIIOUEHUA K ceTH «HTepHeT» u obecreueHrneM 10CTyna
B AJICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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