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ABSTRACT

Master’s degree in 08.04.01 « Civil Construction »

Study profile « Marine hydraulic structures and waterway structures »

Course title: Mathematical modelling

Basic part of Block, 3 credits

Instructor: Ph.D., Professor Bocharova A.A.

At the beginning of the course a student should be able to:

- apply the acquired knowledge to solve specific problems technology

- build and explore mathematical and mechanical models of technical
systems, expertly applying the analytical and numerical methods of research and
the possibility of using modern computers and information technology

- analyze the results of calculations

Learning outcomes:

GPC — 4- the ability to demonstrate knowledge of fundamental and applied
sciences master's program;

GPC — 9 - the ability to be aware of the basic problems of its domain, the
solution of which arises the need for complex problems of choice, requiring the use
of quantitative and qualitative methods;

GC-3 - readiness for self-development, self-realization, use of creative
potential.

Course description: study of the discipline is aimed at teach students to lead
the development of the physical and mechanical, mathematical and computer
models designed to perform theoretical and computational and experimental
research and solve scientific and technical problems in the field of construction.

Main course literature:
1. Kynukos I''M. Metog @ypbe B ypaBHEHHSIX MaTeMaTHUECKON (pr3uku
[OnexTponHbIii pecypc] : yuebHoe mocoodme / I''M. Kymukos, A.JI. Haxman. —

DnekTpoH. TeKkcToBbIe naHHble. — CapatoB: Al [lu Op Menma, 2018. — 91 ¢c. —

978-5-4486-0196-5.



http://www.iprbookshop.ru/71568.html

2. [Muuyrun B.}O. YpaBHeHuss matematuyeckoil Gpu3uku [DNeKTpOHHBIN
pecype] : kype nekmuii / B.1O. [Tuuyrun, A.H. Iluayruna. — DIeKTpOH. TEKCTOBBIE
naHHele. — Owmck: OMCKHI TOCyHapCTBEHHBIM yHuUBepcureT uM. O.M.
HocroeBckoro, 2016. — 180 ¢. — 978-5-7779-1976-2.

http://www.iprbookshop.ru/59669.html

3. Bacunbes A.H. Matlab [DnektpoHHBI pecypc] : caMOy4duTElb.
[Mpaktuueckuii moaxon / A.H. BacunbeB. — DJIEKTPOH. TEKCTOBLIE JaHHBIC. —
CIIO. : Hayka u Texnuka, 2015. — 448 c. — 2227-8397.

http://www.iprbookshop.ru/43318.html

4, bouapora  A.A.  BplumcinutenbHas =~ MaTeMarthka:  y4eOHO-
METOANYECKUIM KOMIUIEKC : yueOHoe rmocooue s By30B / A. A. bouaposa, E. I1.
JlynnoBa, A. A. PatnHukoB ; [mox pen. A. A. bouapoBoii] ; /[anbHEBOCTOUYHBIN
rOCYJAapCTBEHHbI TEXHUYECKUW yHUBEpCUTET. - BruaguBoctok: W3n-Bo

J1anbHEBOCTOYHOTO TEXHUYECKOTO YHUBEPCHUTETA, 2008. — 174

¢.http://lib.dvfu.ru:8080/lib/item?id=chamo:384813&theme=FEFU

Form of final knowledge control: pass-file exam


http://www.iprbookshop.ru/71568.html
http://www.iprbookshop.ru/59669.html
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http://lib.dvfu.ru:8080/lib/item?id=chamo:384813&theme=FEFU

AHHOTAIUA
Huciumnaa «MareMaTuyeckoe MOJECNIMPOBAHME» BKIKOYEHAa B Y4YEOHBIN
mwiad HanpasieHuss 08.04.01 «CrpoutenbCTBO» sl MaruCTepCKOd MpOrpaMMbl
«Mopckue THAPOTEXHUUYECKHE COOPYXKEHUS U COOPYKEHUS BOJHBIX ITyTEH».
Tpynoemkocts nucuuriunsl 3 3.€. (108 vac).
Huciumunaa ~ «MareMaTuyeckoe  MOJECIMPOBAaHUE»  OTHOCUTCS K

00s3aTeNbHBIM JAUCIUIUIMHAM 0a30BOM 4YacTh (corjacHO ydeOHOMY IUIaHy —

B1.5.3).

JNucuumivHa Oa3upyercss Ha 3HAHUSIX, I[IOJIYYEHHBIX CTYJIGHTaMH MpH
U3YUYECHUU  JUCIUIUIMH: «Marematukay, «®Pusuka», «UHbOpMaTHKAY,
«CrienayibHbIC TJIABBI MaTEMaTHKW», OOECTedYrBaeT W3y4YeHUE JUCITUILINH
MarucTparypbl ¥ Hay4YHO-UCCIEIOBATEIbCKYI0 COCTABJISIIOIIYIO BBITYCKHOM

KBaJIM(DUKAITMOHHOM PabOTHI.

Henblo w3ydeHUS TUCHUIUIMHBI «MaTeMaTHU4ecKoe MOJICITHPOBAHUE»
SBIISIETCSL M3Y4YCHHE OONIMX MPHUHITUIIOB TOCTPOSHUS MAaTEMaTHYECKHX MOJeNeh
(GU3NIECKUX, TETUIOBBIX W THIPABINYCCKUX IMPOIIECCOB, METOIOB IOJIYUYCHUS U
CPaBHUTEJIPHOTO aHAJM3a MOJENeH pa3jIuvHON CTENeHU NPHUOIMKEHHUs, BBIOOD
HAWITY4IIeH MOJCI B 3aBUCUMOCTH OT €€ Ha3HAUCHHS .

3agaum JUCHUINJINHBI —

1. ®opmupoBanue OOIIEKYIBTYPHBIX u obmenpodeccruonamIbHBIX
KOMIIETEHIIUM, OMPEEISIONMX TOTOBHOCTh U CIOCOOHOCTh Marucrpa K
WCIIOJIb30BAaHUIO 3HAHMA B O0OJACTH MaTEeMaTHYECKOTO MOJEIUPOBAHUSA TIPH
pEelICHUH TMPaKTHYECKUX 3aJad B paMKaxX MPOU3BOACTBEHHOM, MPOEKTHON U
HAyYHO-UCCIIEIOBATEIBCKOM MPOoheCCHOHATBHON EATeIbHOCTH;

2. OcBoeHre OOYYAIONIUMUCS TPHUHIIUIAMU W METOJOJIOTHEH IMOCTPOCHHUS
MaTeMaTUYeCKUX  MOJENEeH  TeIUIOBBIX W THUAPABIMYECKUX  MPOIECCOB,
TEMJIOTEXHUYECKUX OOBEKTOB, CIOCOOAMM YIPOIICHUS MOJElIei W aHanm3a

BJIMSTHUSL IOMYIIIEHUI HA TOYHOCTh MOJICIIH;



3. [IpuoOpeTenne NpakTUYECKUX HABBIKOB NPUMEHEHHS AHAJIMTHUYECKUX M
YHUCIICHHBIX METOZOB B MpPOILIECCE BANUIAUUU U BepU(PHUKAIUKU MAaTEMAaTUYECKUX
MO/IeJIel TEIJIOBBIX U THAPABIMYECKUX MTPOLIECCOB;

4. BeipaboTKa HaBBIKOB CaMOCTOATEIBHOTO YIiayOJdeHUs W pacluupeHus
MaTeMaTUYeCKUX 3HAHUW UM HaBBIKOB MAaTeMaTHMYECKOro MOJAEIHUPOBAHUSA B
00J1aCTH MPUKIIATHBIX NHKEHEPHBIX 3a]1a4.

5. O3HaKOMJIEHHE C HOBEWIIMMU JOCTHXKEHUSIMU M TEHIEHUUSAMU B 00JaCTU
MaTEMaTUYECKOTO MOJICTIMPOBAHUSI.

B  pesynbraTe u3ydeHUs JAHHOM JMCHMIUIMHBI Yy  OOy4aromuxcs

dopMupyroTcss  cieayromue — OOLIEKYJIbTypHblE W MpodeccHOHaIbHbIE

KOMIIETECHIIUU.
Kox u popmynupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIEeTEeHIIH U
MIPUHITUTIBI TIOCTPOCHUST MAaTEMATUUYECKUX MOJCIIEH
JUTSl peIIEHUs] HAYYHO-TEXHUYECKUX 3a7]a4 B paMKax
3Haer poeCCHOHAIBHON e TEIHHOCTH, OCHOBBI
OIIK-4 cHoco6HOCTE BBIYMCIIMTENIBHBIX METOJIOB U CPEJICTB
JIEMOHCTPHPOBATE KOMIIBIOTEPHOTO MOJIETUPOBAHUS
3HaHUSA CaMOCTOSITEIbHO IPUMEHSThH 3HaHUS B 00J1acTH
(byH1aMeHTaJIbHbIX u | YMmeer MaTE€MaTHYECKOTO MOJIEIUPOBAHUS JJIs1 PEIICHUS
MPUKIATHBIX AUCIUILUINH Hay4YHO-TEXHUYECKHUX 3a7a4
MIPOrpaMMBbl

COBPEMEHHBIMU METOIAMHU TIOCTPOEHHS
MarucTpaTypel MaTeMaTHYeCKUX MOJEIEN U UX IPUMEHEHHS K
Brazeer | ontMMu3anuM HayYHO-TEXHUYECKMX 3a/1a4 B 001aCTU
1po(heCCUOHATIBHOM JeATENBHOCTH, HABBIKAMU
KOMIIBIOTEPHOTO MOAEIUPOBAHMS

OCHOBHBIC ITPHUHIUIIBI MATEMATHYCCKOI'O OIIMCAaHUA

OIIK-9 cnmoco6HOCTh (bU3UYECKUX MMPOIECCOB U SIBJICHUH, CBSI3aHHBIX C
0CO3HaBaTb  OCHOBHBIC | 3yaer po(ecCUOHATBHON AEATEILHOCTBIO, UMEET
po0IIEMBI CBOCH MPEJICTABIEHUE O BO3MOKHOCTSIX KOMIBIOTEPHOTO
NpeIMEeTHOH  olmacTw, MOJIETTUPOBAHUS CIIOKHBIX 3314
MPU  PEIICHUH KOTOPBIX

BBIABIIATH (I)I/ISI/I‘IGCKYIO U MAaTCMAaTUYCCKYHO CYIITHOCTb

BO3HHKAET .
IPOLIECCOB M SIBJICHUM, IPEUIOKUTH COBPEMEHHBIE
HE00X0AUMOCTh B | YMmeer
KOJINYECTBEHHBIE METO/bI X OMUCAHUS U PEIICHHS,
CITOKHBIX 3agavax N
IPOBECTH aHAIHN3 d(PPEKTUBHOCTH PELICHHH.
BBIOODA, TpeOyoHHX
HCIOIL30BAHME HaBBIKAMH aHAJIN3a PE3yJIbTaTOB MAaTEMaTHYEeCKOTO U
KOJIHMYECTBEHHbIX 1| Buageer | KOMIPIOTEPHOTO MOJEIHPOBAHIA, HE0OX0AUMOTO IS
KAYeCTBEHHBIX METOI0B penreHus mpooaeM, BOZHUKAIONIUX B X0/1€
npoecCHOHATBLHOMN 1eITeNbHOCTH
OK-3 roToBHOCTBIO K OCHOBHBIE 3Talbl MATEMaTHYECKOTO U
CaMOPAa3BUTHIO, 3Haer KOMITBIOTEPHOTO MOJICTUPOBAHUS (PU3NIECKUX

caMopceain3aluu, IMponeCcCOB U NEPCIICKTUBBI UX JalbHEUIIEro pa3BUTHUA




UCIIOJIb30BaHUIO TUISL LieTield caMopealii3aliuy U pPa3BUTHSL TBOPUECKOTO
TBOPYECKOTO NOTEHIMaja B 001acTH MpodecCHoHANTbHON
IIoTCHI Ma1a ACATCIIBbHOCTHU

KCIIOJIb30BaTh 3HAHUS B 00JIaCTH MAaTEMAaTUYECKOTO U
KOMIIBIOTCPHOI'O MOJACIIMPOBAHUSA JJI1 CaMOPa3BUTHUA U
peanuzanuu B 00nacT mpodeccuoHaIbHOM
JESTEIIbHOCTH

VYmeer

CIIOCOOHOCTBIO TPUMEHSITh OCHOBBI COBPEMEHHBIX
(U3MKO-MaTEMATUUECKUX TEOPUI U BBIUNCIUTEIbHBIX
Bnageer | meTon10B, 0OCBauBaTh HOBbIE CUCTEMBI KOMIILIOTEPHOI
MaTeMaTHKU JJ1s1 3PPEKTUBHOTO PpEIIEHUS
poeCCUOHANIBHBIX 3a1a4

I[J'ISI (I)OpMI/IpOBaHI/ISI BBIIICYKA3aHHBIX KOMHGTGHL{I/Iﬁ B paMKaX JUCIHUITIINHBI
«MaremMaTuueckoe MOACIUPOBAHUCH MMPUMCHAIOTCA CICAYOHIIHC MECTOAbI
aKTUBHOTO/ HHTCPAKTHBHOT'O O6y‘{€HI/I$IZ rpynmoBad  KOHCYJIbTalluA, JICKIHA

00BsICHEHHE, PEUTUHT OBBII METO/I.

|. CTPYKTYPA Yl COJEPKAHUE TEOPETHYECKOI YACTH
KYPCA (- YAC.)

HGKHI/IOHHBIG 3aHATHUA HC IIPCAYCMOTPCHBI y‘{€6HBIM IIJIAaHOM.

Il. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKOMN YACTH
KYPCA (36 yacoB)
I,
IMpakTuyeckue 3ansaTus (36 yacoB U3 HUX 36 YACOB € UCMOJIb30BAHUEM

METOJA0B AKTHBHOI0 00y4eHUSA — IPYNIOBasi KOHCYJIbTAIUS)
3anstue 1. Tunel MaTemaTu4eckux MojeJiei (2yaca)

OcHOBHbIE THUIIbI MaTeMaTH4YEeCKUX MOZEee, KJaccupuKams
MaTeMaTU4YeCKUX MOJIeNIe, METObl YIPOIIEHUSI MOJEJNICH, OIlEHKA MOTrPEIIHOCTH
METO/Ia, TOTPELIHOCTh BEIYUCICHUMN, BBIYUCIUTEIbHBIE METObI U AJITOPUTMBI.

3ansaTue 2-3. JTanbl NOCTPOEHU MATEMATHYeCKOIl Moaeau (4 gaca).

VYropomenuss ¥ yTOYHEHHUs, pabouyuMe THUIMOTE3bl, MOCTPOECHUE MOMACIH
konebanuil. Banmmpanusa u Bepudukauus mateMatnueckoil moxenu. lIpumepsi

MPOCTEHIINX MaTeMaTH4YeCKUX Mmojelied ¢uzndeckux npoueccon. [Ipumenenue



BCTPOCHHBIX  MpOLENYyp  BbluMciauTenabHOro  kommiekca MathCad — nns
MOJICTUPOBAHUSL ~ MPOCTEUIIUX  (PU3MUECKUX  TPOIECCOB,  CBS3AHHBIX  C
OOBIKHOBEHHBIMU AU (DHepeHInaTbHBIMU YPAaBHEHUSMH.

3ansitue 4-5. DjieMeHTHI TEOPHH BEKTOPHOTO MoJiA (4 Jaca).

HNuddepennmanbuble XapaKTEPUCTUKHU CKAJISPHOTO TOJISI, MOHITHE MOTOKA
BEKTOpa, TeopeMa ['aycca, TpyOKa TOKa, MOJETUPOBAHUE OCHOBHBIX (DU3MUECKUX
poI1IeCcCoB - 3akoHbI Dyphe, 3akoH auddy3uu, 3axkoH Jlapcu.

3ansaTue 6-8. MeToabl pelieHUs1 YpAaBHEHUII MaTeMATHYECKO (PUBUKM.
(6 gacos).

Knaccudpuxanus auddepeHimanbHbiX YpaBHEHUNH B YaCTHBIX MPOU3BOIHBIX:
YpaBHEHHs 1MapabOJMYECKOT0, DIUIMITHYECKOr0 M MapaboIMdyecKoro THUIIOB.
I'pannunple W HavyaiabHble ycnoBus miaa JY ¢ 4YacTHBIMHU TPOW3BOJIHBIMU,
NIOCTaHOBKAa KpaeBbIX 3ajady. Meroja pas3jiefieHus NEepEeMEHHBIX IS ypaBHEHUS
koneOanuii cTpyHbl. YpaBHeHue Jlamnaca, 3ajjaya 0 pacipeieJICHUU MOTeHIMala.
[locTpoeHue aHANUTUYECKUX PEIICHUS JJs TPOCTEHIINX MaTEeMaTHYECKUX
mojenei cpeacreamu Mathcad.

3ausitue 9-10. MaTemaTuyeckue MoJieId MeXaHUKH. (4 Jaca)

VYpaBHenue konebaHuM, 3aTyxammue KojebaHus, mnporubd  Oaiku.
[Tpumenenue cpeacts MathCad miis pemenus 3anay.

3anatue 11-12. KoHeyHO-pa3HOCTHbIE MOJeJU ISl  pelleHHus
OJIHOMEPHBIX 3a71a4 (4 yaca)

Meton ceToK pelieHuss ypaBHEHUW B 4YacTHBIX HPOM3BOAHBIX. [lopsmox
anmpoKCUMAIIMM PA3HOCTHOM CXEMbI, CXOJMMOCTb, YCTOMYHMBOCTH METOAA.
Peuienrie 3a7aun 0 TEMJIOMPOBOJHOCTU CTEPHKHS C MOMOIIBIO SIBHOM CXEMBbI AJIS
oJlHOMepHO# 3ajaun. Hanmcanue ckpuntoB B makere Matlab. SIBHble n HesBHbIC
pa3HocTHbIe cxeMbl. [loHsiTHE 0 MeTo/e MPOrOHKU. MoJieTMpOBaHUE CPEeICTBAMU
nakeroB Mathcad, Matlab.

3ansaTue 13-14. KoHeuHO-pa3HOCTHbIE MOJEIH JJIsl PellieHUsl 3a/1a4 Ha

AByMepHOii 001acTH.(4 yaca)



DOBOJIOUMOHHBIE 337a4d C JABYMsS MPOCTPAHCTBEHHBIMH I€PEMEHHBIMHU.
PaznoctHbie cxembl. [lopsaok amnmpokcuManuu, CXOAUMOCTb, YCTOMYHUBOCT.
CxeMa nepeMeHHbIX HanpaBiaeHu. Cxema paciieruieHus .

3anaTue 15-16. MopgenupoBanue 3aga4 MeXaHMKM M Telm1000MeHa
cpencrBamu nakera PDEtools Matlab. (4 gaca)

[lonsiTue o0 MeTOJe KOHEYHBIX JJIEMEHTOB. BO0O3MOXXHOCTM KOHEYHO-
DJIEMEHTHOTO MOJICIMPOBaHMs JABYMEPHBIX 3anau cpeictBamu makera PDEtools
Matlab. Pemienue miockoil 3amaud TEOpUM YNPYTrOCTH B MEPEMEHICHUSAX H
nedpopmarusax cpeactBamu makera PDEtools. TloctaHoBka 3amauun, rpaHUYHbIC U
HavaJIbHbIE YCJIOBUS, PEIICHUE, BBIBO IAHHBIX, CKPUIIT TPOTrPAMMABI.

3ansaTue 17-18. MoaeanpoBanue nojsi AedpopManmii 1 HanpsiKeHUil B
IJIOCKOI#1 o0J1acTH. (4 yaca).

Coznlanue reoMeTpUYecKoM MOJENH IUIOCKOW 00JacTh C  3aJlaHHBIMU
UCTOYHUKAMH TPAHUYHBIMH YCIIOBUSIMH, pPELICHHE IUIOCKOW 3aJauyd TEOpUU
YOPYrOCTH, aHaJ3 IOJYYEHHOTO PEUIEHUs, ONPENEIICHHE TOYEK, B KOTOPBIX
BO3HHMKAIOT KPUTUYECKUE HATIPSIKECHHUS.

[IpakTueckue 3aHATUS TPOBOMAATCS B CHELUUAIU3UPOBAHHON ayJIUTOPUU

JIBDY.

IV. YYUEBHO-METOAWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS

Y4eOHO-MeTOInUECKOe oOecrieueHue CaMOCTOSTEIIHLHOM paboThI
oOydarommxcs 1Mo  guciuiuimHe — «MaremaTruueckoe — MOJCIMPOBAHUE)
npenacrasieHo B [Ipunoxenun 1 1 BkiroyaeT B ceOs:

e IaH-TPaAUK BBITIOJTHEHUS CAMOCTOSTEIBHONW PabOThI MO IUCIUIUIMHE, B
TOM YHMCJIE IPUMEPHbIE HOPMBI BPEMEHH HA BBIITOJIHEHHE 110 KXKIOMY 3a/IaHHIO;

e XapaKTEPUCTHKA 3aJlaHUN 1T CaMOCTOSATENLHON pPabOThI CTYACHTOB W
METOJMYECKHE PEKOMEHAIIMHU 110 UX BHITIOJHEHUIO;

eTpeOOBaHUS K  MPEACTABICHUIDO U  OPOPMIICGHHIO  PE3YIbTaTOB

CaMOCTOSITEIbHON PabOTHI;



e KPUTEPHUU OLICHKHU BBITIOJHEHHUS CAMOCTOSITEIbHON PaOOTHI.

V.

KOHTPOJIb JIOCTUKEHMSA LEJER KYPCA

/o

KonTpou
HpyeMble
pazzensl
/ TEMBI
JUACITUTLI
HHBI

Komp! 1 sTanbr popMupoBaHUs KOMIETESHIIHHA

OneHouHbIE CpesicTBa

TEKYILIHI
KOHTPOJIb

IIPOMEXY
TOYHas
aTTecTaly
us

3auaTus

1-10

OI1K-

MPHUHIUIIBI TOCTPOCHUA MAaTEMATUUCCKUX
MOJIENEN IS PELICHHS] HAy9HO-
TCXHUYCCKUX 3a1a4 B paMKax
npohecCHoHATBHOM JIeATeTLHOCTH,
OCHOBBI BBIYUCIIUTCIIBHBIX METOI0B 1
CPEJCTB KOMIBIOTEPHOTO MOJIETUPOBAHUS

CaMOCTOATCIBHO HpI/IMeHSITB 3HAHUA B
00J1aCTH MaTEMaTHYECKOTO
MO,ZIGJ'H/IpOBaHI/IH JJIA pemeHI/m Haquo-
TEXHUYECKHUX 3a/1a4

COBPEMEHHBIMH METO/IaMHU MOCTPOCHHUS
MaTeMaTHYeCKUX MOJIENeN U UX
MIPUMEHEHHS] K ONTUMHU3AIUU HAYyYHO-
TEXHUYECKHUX 3a/1a4 B 00nacTu
npoQeccuoHaIbHOM 1eATeIbHOCTH,
HaBbIKAMU KOMIIBIOTEPHOTO
MOIETTUPOBAHUS

OIl

OCHOBHbBIE MPUHIUIIBI MAaTEMAaTUYECKOTO
onucanus GpU3NIECKUX MPOIECCOB U
SIBJICHUM, CBSI3aHHBIX C
npodeccuoHanbHOM NesTeNIbHOCTDIO,
UMeEeT MPECTaBIEHUE O BO3MOYKHOCTSIX
KOMITBIOTEPHOT'O MOJICTHPOBAHUS
CIIOHBIX 3a/1a4

BBISBIIATH (PU3MUYECKYIO U
MaTEeMaTU4eCKyI0 CYIIHOCTh ITPOIIECCOB U
SIBJICHUH, IPEAJIOKHUTh COBPEMEHHBIE
KOJINYECTBEHHBIE METO/Ibl X OTHUCAHUS U
peLIeHHs], TPOBECTU aHAIH3
3(pPEKTUBHOCTH pEIIEHH.

HaBbIKAMU aHAIU3a PE3yabTaTOB
MaTE€MaTUYECKOTO U KOMIIBIOTEPHOTO
MOIETTUPOBaHUS, HEOOXOAUMOTO ISt
penieHus npooieM, BO3ZHUKAIOIIUX B XOJI€
poQecCHOHAIBHON eSATEeTHbHOCTH

OCHOBHBIC 3TaIlbl MATEMATHYCCKOI'O U
KOMIIBIOTCPHOI'O MOJICIIMPOBAHUA
(I)I/I3I/I‘-IGCKI/IX MpOoUCCCOB U MCPCIICKTHUBLI

Cobeceno
BaHHE
(YO-1)
na3 1-2
(TTP-12)

Bomnpocsl
K 3a4eTy
1-8




UX JAJIBbHEUILIEro pa3BUTUA UL LCJIeH
camMopeasM3alii U Pa3BUTHS TBOPUYCCKOTO
MOTEHIIMANA B 00JIaCTH
poQecCHOHAITBHON IeSATETHhHOCTH

UCII0JIb30BaTh 3HAHUS B 00JIACTH
MAaTeMaTUiYCCKOTO U KOMIIBIOTCPHOT'O
MOJICTMPOBAHHUS IS CAMOPA3BUTHS U
peanuzanuu B 00nacTu
1po(hecCHOHAITLHOM e TEIILHOCTH

CIOCOOHOCTHIO IPUMEHSTH OCHOBBI
COBPEMEHHBIX (PU3HKO-MAaTEMaTHYCCKUX
TEOPHI ¥ BBIYHCIIUTEILHBIX METOIOB,
OCBauBaTh HOBBIC CHCTEMBI
KOMITBIOTEPHON MaTeMaTHKH IS

3¢ exTUBHOTO perieHus
1pohecCHOHANBHBIX 337124

SauaTus

11-18

OrnK-

MPHUHIUIIBI TOCTPOCHUA MAaTECMATUUCCKUX
MOJIENEN ISl PELICHHS] HAYy4YHO-
TEXHUYCCKUX 3a1a4 B paMKax
npohecCHoHATBHOM JIeATeTLHOCTH,
OCHOBBI BBIYUCIIUTCIIBHBIX METOI0B 1
CPEJCTB KOMIIBIOTEPHOT'O MOJIETUPOBAHUS

CaMOCTOATCIBHO HpI/IMeHSITB 3HAHUA B
007aCTH MaTEMAaTHYECKOTO
MOJICITUPOBAHUS JUTS PEIICHUS HAYIHO-
TEXHUYECKHUX 3a/1a4

COBPEMEHHBIMH METO/IaMHU MOCTPOCHHUS
MaTeMaTHYeCKUX MOJIeNeN U UX
MIPUMEHEHMS] K ONTUMHU3AI[UU HAYyYHO-
TEXHUYECKHUX 3a/1a4 B 00nacTu
npodeccnoHanbHOM NesTeNbHOCTH,
HaBbIKAMU KOMIIBIOTEPHOTO
MOIETTUPOBaHUS

OIl

OCHOBHBIC ITPUHOUIIBI MAaTEMATUYCCKOI'O
OITMCaHUusA (bH?)PI‘IeCKI/IX IIponeccoB u
HBHGHHﬁ, CBA3aHHBIX C
HpO(l)eCCHOHaHLHOﬁ ACATCIBbHOCTBIO,
HMCCT NPCACTABJICHHUEC O BO3MOXXHOCTAX
KOMIIBIOTCPHOI'O MOACIINPOBAHHA
CJIOKHBIX 3aaa4

BBISBIIATH (PU3HUYECKYIO U
MaTEeMaTHYECKYIO CYIHOCTh MPOLIECCOB U
SIBJICHUH, IPEJIOKUTh COBPEMEHHbIE
KOJINYECTBEHHBIE METO/Ibl X OTHUCAHUS U
pelIeHHs], IPOBECTH aHAIH3

3G PEKTUBHOCTH pEIIEHHH.

HaBbIKAMU aHANIU3a PE3yabTaTOB
MaTeMaTH4Ye€CKOT0 U KOMIIBIOTEPHOTO
MOJENUPOBAHUS, HEOOXOAUMOTO ISt
pelieHus npooieM, BO3ZHUKAIOIIUX B XOJI€
poQecCHOHAIBHON eSTEeTHbHOCTH

OCHOBHBIC 3TaIlbl MATEMATHYCCKOI'O U

Cobeceno
BaHHE
(YO-1)
nia3 3-4
(TTP-12)

Bomnpocsl
K 3a4eTy
9-13




3 KOMIBIOTEPHOTO MOJICTUPOBAHUS
(bM3HYECKUX MPOIIECCOB U MEPCIIEKTHUBEI
HX JAJIbHEUILEr0 Pa3BUTHU JUIS LIEJIeH
camopeanu3aliy U Pa3BUTUSI TBOPYECKOTO
MOTEHIIMANA B 00JIaCTH
po(ecCHOHATLHOM IS TEIILHOCTH
UCIIOJIL30BaTh 3HAHUS B 001acTh
MaTEeMaTHYECKOTO U KOMITBIOTEPHOTO
MOICTTUPOBAHUS JIJISl CAMOPA3BUTHUS U
peanuzanuu B o0nacTu
1po(heCcCHOHAITLHOM e TEIILHOCTH
CIOCOOHOCTBIO TPUMEHSATH OCHOBBI
COBPEMEHHBIX (PU3HKO-MaTEMaTHICCKUX
TEOPUN U BBIYUCIIUTEITHHBIX METOJIOB,
OCBaWBaTh HOBBIE CHCTEMBI
KOMITHIOTEPHOU MaTEMaTHKH JJIsI

3¢ pexTUBHOTO perieHus
npohecCHOHANBHBIX 3a71a4

TunoBbie KOHTPOJIBHBIC 3a/IaHUS, METOJUYCCKUE MaTEPUAIIbI, ONIPEEISIONINE
Opoleayphl OIICHWBAHWS 3HAHWUM, YMEHUW ¥ HaBBIKOB U (WJIH) OIBITA
JESTENbHOCTH, a TaKKEe KPUTEPUU M TOKa3aTelNH, HEOOXOAMMbIE I OIEHKH
3HaHWM, YMEHUH, HaBBIKOB M XapaKTepHU3yIOIIHe dTanbl (OPMUPOBAHUS
KOMIIETEHI[UH B MPOIECCE OCBOEHUSI 00pa30BaTeIbHON MPOTrpaMMBbl IIPEICTABIICHBI

B [Ipuiioxxenuu 2.

VI. CHHUCOK YYEBHOWM JINTEPATYPBI M
NHPOPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIVINHBI

OcHoBHas JuTEpaTypa

(onnexmponmvle u neuammvie uzoanus)

1. Kynukos I'.'M. Meton @ypse B ypaBHEHUSIX MaTEMaTHUYECKON (DU3UKU
[OmekTpoHHBI pecype] : yueOHoe mocobue / I'M. Kymukos, A.J[. Haxman. —
DnekTpoH. TekcToBbie AaHHbIe. — Capartos: At [lu Op Menma, 2018. — 91 ¢. —
978-5-4486-0196-5.

http://www.iprbookshop.ru/71568.htmi



http://www.iprbookshop.ru/71568.html

2. Ilmuyrun B.}O. YpaBHeHus MareMaTuyeckKod (PU3HKU [DIEKTPOHHBIH
pecypce] : kypc nekiuit / B.1O. ITuayrun, A.H. [luuyruna. — DJIEKTPOH. TEKCTOBBIC
naHaple. — Owmck: OMCKui  rocynapcTBEeHHbIM yHuBepcuter um. O.M.
Jloctoesckoro, 2016. — 180 ¢c. — 978-5-7779-1976-2.

http://www.iprbookshop.ru/59669.html

3. Bacunbes A.H. Matlab [DnektpoHHblii pecypc] : caMOy4YuTENb.
[Mpaktuueckuii moaxon / A.H. BacunbeB. — DIEKTpPOH. TEKCTOBBIE JaHHBIE. —
CIIO. : Hayka u Texnuka, 2015. — 448 c. — 2227-8397.

http://www.iprbookshop.ru/43318.html

4 bouapora  A.A.  BrluucnurenbHas =~ MaremaTuka:  y4eOHO-
METOANYECKUIM KOMILIEKC : yueOHoe mocooue s By30B / A. A. bouapora, E. I1.
JlynnoBa, A. A. PatnHukoB ; [mox pen. A. A. bouapoBoii] ; /[anbHEBOCTOUYHBIN
TOCYJAapCTBCHHBIM TEXHUYECKUW  yHUBEpCUTET. - BriaguBoctok: U3n-Bo
JlanbHEBOCTOYHOT'O TEXHUYECKOTO YHUBepcuTeTa, 2008. — 174 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:384813&theme=FEFU

JlonoJiIHUTeILHAS JIUTEPATypa

(anexmponnvie u neuammvie uzoanus)

1. bouapoBa A.A. Maremarudeckas busmka: y4eOHO-METOTUYECKUM
KoMIUieke 11l By30oB / A. A. bouapoa ; JladbHEBOCTOUHBIM TOCYIapCTBEHHBIN
TEXHUYECKUM  yHuBepcuteT Brnaamsocrok : UM3p-Bo  /{ambHEBOCTOYHOrO

TEXHUYECKOro yHuBepcurera, 2008— 148c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:385006 &theme=FEFU

2. Tapacuk B.Il. Marematnueckoe MOAECIUPOBAHUE TEXHUYECKUX

cucreM:  yueObmuk - ~ M.HUIL  UHOPA-M, 2016. - 592 c.
http://znanium.com/catalog.php?bookinfo=549747

Ilepeuensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALMOHHON CeTH
«HTEepHE?


http://www.iprbookshop.ru/59669.html
http://www.iprbookshop.ru/43318.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:384813&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:385006&theme=FEFU
http://znanium.com/catalog.php?bookinfo=549747

1. www.edulib.ru — caiir LleHTpanmpHOl OHOMMOTEKM 00paA30BATEIBHBIX

pecypcoB.
http://elibrary.ru - Hay4nast anekTpoHHast OHOIHOTEKA.

http://www.auditiorium.ru — caiir «Poccuiickoe 00pa3oBaHHEY.

http://www.rating.fio.ru — caiit ®eneparwin MuTepHeT-00pa3oBaHus.

http://www.netlibrary.com — CereBas OubmoTeKa.

o oA woN

http://www.rsl.ru — Poccuiickas ["ocynapcTBeHHast OMOIMOTEKA.

7. http://www/mysopromat.ru/cgi-bin/index.cgi -caiit «Moii conpomaty, Ha

caiiTe pa3MelleHbl y4eOHbIe KYPChI, CTaThbH, MOJHOTEKCTOBBIE BEPCHUU KHUT TIO
MEXaHUKe, HAyYHbIE CTAThH.
Ilepeyenb MHGPOPMALMOHHBIX TEXHOJOT U M IPOTPAMMHOI0
ol0ecneyeHHs
I[Ipu  ocymiecTBieHnr  00pa30BaTEIBHOTO  Mpoliecca  CTyJACHTAaMU U
npodeccopcKo-NpenogaBaTeIbCKUM ~ COCTAaBOM  HUCIOJB3yeTCs  Cleaylolee
IporpaMMHOE OOecrieueHue:

1. Microsoft Office (Access, Excel, PowerPoint, Word u T. ).

2. MathCAD, Matlab.

1. TIporpammHoe oOecriedeHne IEeKTPOHHOT0 pecypea caiita JIBDY, Birouas

OBC JIBOY.

2. Marepuanbl kypca, pasmemensie B LMS BlackBoard, maentudukarop:

FU50219-270800.68—MM-01: MaTemaTtudeckoe MOICIMPOBAHHE.

IIpu ocymecTBieHMr 00pa30BaTENbHOTO IMpoliecca CTYJIECHTaMH H
nmpodeccopcko-npenoaBaTeIbCKUM ~ COCTABOM — HCIIOJIB3YIOTCSL  CIICTYIOIIHE
UH(OPMAITMOHHO-CITPABOYHBIEC CUCTEMBI:

Hayunas snexkrponnas oubnuoreka eLIBRARY.

DIIEeKTPOHHO-OMOIMOTEUHAs] CUCTEMA H3aTEIbCTBA «JIaHbY.

OnexTpoHHO-0MbMMoTeunas cucrema «[PRbooksy.

DIIeKTPOHHO-0MOIMOTEUHAs CUCTEMA «Znaniumy

Nudopmanmonnas cucrema "EJJMHOE OKHO noctyna k o6pa3zoBaTesibHbIM

pecypcam".


http://www.edulib.ru/
http://elibrary.ru/
http://www.auditiorium.ru/
http://www.rating.fio.ru/
http://www.netlibrary.com/
http://www.rsl.ru/
http://www/mysopromat.ru/cgi-bin/index.cgi

VII. METOJIMYECKHME YKA3AHUS IO OCBOEHUIO
JTUCLHUATNIUHBI

Ha u3yyenue gucuuruiabl oTBoAUTCA 36 yaca ayJUTOPHBIX 3aHATUN U 54
yaca CcaMOCTOSITeNIbHOM paboTbl. Ilman-rpaguk camocToATenbHON paboOThI
pa3menieH B [Ipunoxenun 1.

PexomeHIanum no MCnoJb30BaHUI0 MATEPHATIOB Y4e0HO-MeTOAMYeCKOr0
KoOMILTekca. Ha mpakTHueckux 3aHATHSAX IpernojaBaTellb KOHTPOJIUPYET padoTy
CTYJIEHTOB, OTBEYAaeT HA BO3HUKAIOUIUE BONPOCHI, MOJCKA3BIBAET XOJ M METOJ
pemieHusi. Ecnu TOJMYYeHHBIX B ayJAMTOPHHM 3HAHUW OKAXETCS HEI0CTaTOYHO,
CTYJ€HT MOXET CaMOCTOATEIbHO TMOBTOPHO  MPOYECTh  JICKUUIO  WIH
COOTBETCTBYIOIIIEE TOCOOME, MPOCMOTPETh NPAKTUKYM C Pa3oOpaHHBIMU
npuMmepamu. [ caMocToATeNnbHOM pabOThl PEKOMEHIYETCS HCIOJIb30BaTh
METOJIMYECKUE YKa3aHUs M MaTepuaibl 1o Kypcy «MaTemaTuieckoe
MoOJIeTupoBaHKue» pa3MenieHHbie B cucteme BlackBoard, wnentudukarop kypca
FU50219-27.0800.68-MMO01: MaremaTtrdeckoe MOJIeTUpPOBaHUE.

[Ipu BBIMOTHEHUU 3aJaHUSI HA TPAKTUYECKOM 3aHSATHUU CJIEAYET BBITIOJHUTH
3aJlaHie «T0 00pa3ily», MPeMIOKEeHHOMY IMpernojaBareyeM U chopmMyrnpoBaTh
BOMPOCKHL. 3aTeM BBHINOJHUTh HWHAMBUAYyaldbHOE 3amaHue. CaMOCTOSATEIbHYIO
paboTy MOXKHO BBITIOJNHATH KaK Ha ayJUTOPHOM 3aHSITHH, TaK M CaMOCTOSTEIHHO
BO BHeayauTtopHoe Bpems. IIpm 3ToM pe3yiabTaT HEOOXOAMMO OTIPABUTH
MIPETIOABATENIO Ha MIPOBEPKY.

[locne BbIMONHEHUS 3aJaHUSA, CTYACHT 3alUINAET €ro IMpernojaBaTesio B
HA3HAYEHHOE BPEMs.

Pexomennanuum mno paGore ¢ Jureparypoil. Teoperuueckuid U
MPAKTUYECKUN MaTepHall Kypca pa3bsCHEH B MaTepuaiax yaeOHO-METOINIECKOTO
KOMILIEKca, mpeacraBieHHoro B cucreme BlackBoard, yueOnukax u mocodusx u3

CIIUCKA OCHOBHOM U JIOTIOJIHUTEIILHON JTUTEPATYPHI.



PexoMeHnaanum 1o moAroToBKe K 3a4yery. YCIENIHAs NOATOTOBKA K 3a4eTy
BKJIIOYAET pabdOTy Ha MPAKTUYECKHUX 3aHATUSAX B TEUEHHE CEMECTPA, BBHIIOJIHEHHE
BCEX 3aJaHUM NIpEnoaaBaTeis M IOATOTOBKY TEOpPETHYECKOro marepuana. llpu
MOJATOTOBKE K 3a4ETy HEOOXOAUMO pa3o0paTh OCHOBHBIE TEMbI, TOCTAHOBKH 3aJ]a4

H UCITOJIL3YEMbBIC MCTO/IbI.



Ipunoxkenue 1 k padoueid nporpaMmMe y4eOHOM IMCHUIIIMHBI

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCUMCKOM ®EJEPAIINN
denepanbHOE roCyJ1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEkKACHUE
BBICIIETO O0Opa3oBaHUs

«/lanbHeBOCTOUYHBIN (pefepabHbIH YHUBEPCUTET)
(AB®DY)

HNHKEHEPHAS IIIKOJIA

YYEBHO-METOJIJMYECKOE OBECNIEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIIUXCA

mo JUuCIOUIlJINHE «MaTtemMaTHnueckKoe MOJIECJIHPOBAHUEC)
Hanpasaenne noaroroBku — 08.04.01 «CtpouTesibcTBOY»
Marmucrepckas nporpaMma «MOpCKHE THAPOTEXHIUECKUE COOPYKEHHSI i COOPYKEHUS BOIHBIX ITYTEH »
®DopMa NOATOTOBKHU (0YHAs)

BaaauBocToK
2017



Ilnan-rpauk BbINOJHEHHUSA CAMOCTOATEIbHON PadOThI 110 JUCHMILINHE

Ne Jara/cpoxn Bua camocrosite/bHOM IIpumepHbIe ®opma
n/n BBINOJTHEHH S padoThI HOPMBI BpeMeHH | KOHTPOJIA
HA BBINOJHEHHE
1 5 menens [ToaroToBka K yCTHOMY 8 YO-1
ceMecTpa OTPOCYy 10 TeMaM 3aHsATuH 1-
10
2 10 Henens Pemenue 3aganmii mo temam | 16 I1P-12
cemecTpa saastrid 1-10
3 15 menens [ToaroToBKa K YCTHOMY 8 VO-1
cemecTpa OIpPOCY MO TE€MaM 3aHSATUI
10-14
4 18 Henenst Pemenue 3aganmii mo temam | 16 I1P-12
cemecTpa 3ansTrid 15-18
6 18 menens [ToaroroBka k 3aueTy 24 3auer
cemecTpa
Hroro | 72 vac.

XapakTepucTuKa 3aJIaHUH ISl CAMOCTOSITEJIbHOM Pad0THI 00yYaIOIIUXCS U
MeTOAUYECKHEe PEKOMEHIAUH 110 UX BHINOJTHEHHIO

I/IHHI/IBI/IHyaHbHBIe 3adJaHusA

[Ipu opraHmzanmuu CaMOCTOSTEIbHONW pPabOTHl  MPENoJaBaTellb JIOJKEH
YUYHUTHIBAaTh YPOBEHb IMOATOTOBKH Ka)JOTO CTYJICHTA W MPEABUIACTH TPYIHOCTH,
KOTOpbIE MOTYT BO3HHKHYTb IIPU BBINIOJIHCHMM CaMOCTOSITEIbHOW PabOTHI.
[IpenogaBarens JlaeT KOKJIOMY CTYJICHTY WHIMBUIYaJIbHBIC u
muddepeHmpoBanHbie 3a1anus. HekoTopele M3 HHX MOTYT OCYIIECTBIISATHCS B
rpyIIme. Belmaua — wHAMBUIyaIbHBIX  pacdyeTHO-TpaduYecKHX  3aJaHHUM
MPOU3BOAUTCS B 3aBUCUMOCTH OT MPOXOAUMOM TEMATHKU Kypca U ONpeesseTcs
npenoaaBarenaeM. /lanee mpuBoAsATCS 00pa3ibl PEIICHUS.

NuauBuayajabHoe 3axanue 1 mo teMam 3aHsituid 1-5, 6a30Bblii YpOBEHbD

3aganue 1. Ha ocHOBe MaTeMaTHUYECKOM MOJIENIA MaJIbIX KOJIeOaHUN CTPYHBI U
WX pEIICHUS METOJIOM pa3JCiCHUs TEePEeMEHHBIX TMOCTPOUTh TpaduKd It

CBOOO/IHBIX KOJeOaHU, 0a30BbIi YPOBEHb.




3ananue 2. Ha ocHOBe MareMaTHYeCKOW MOJENU CTPYHBI, KojeOomencs B
cpene, COMPOTUBIIEHUE KOTOPOW MPOMOPUHUOHAIBHO MEPBOM cTeneHn cKopocTulO
MOCTPOUTH Tpaduk 3aTyxaromux konebanuii B makere Mathcad, npoaBuHyThIH

ypoBeHb. Pemrenue: muctunr Mathcad
1:=3 a=1 n:=50 +

$(a)=2-(z~1)

'l.t

A %Jfﬂz] sm( 'z]dn:

U(e,t)= g[[,am(%“]]sm[“r]]

Sgmyxawue KonebaHuA

h:=0.05

el

U1 (=, t]—;:ﬂ LA L m(q t) (ﬂ-.:.mJ




NuaguBuayanbHoe 3agaHue 2 MO TeMaM 3aHATHH 6-9, MpPoABMHYTHINH
YPOBeHb

I/ICHOHBBYH MCTOZ CCTOK, COCTaBUTb PCHICHUC CMEIIAHHOM 3ajadu AJis

au o
i depeHInanbHOr0 ypaBHEHUsT MapaboIMuecKoro TUMa E=y (ypaBHEHUs

TEIUIONPOBOAHOCTH) TPH  3aJaHHBIX HadanbHeix  yemosmsax  U(x,0)= f(x),
u(0,t)=p(t), u(0.6,t)=w(t), rae x€[0;0.6]. Pemenne Bomonants npu h=0,1 s

t €[0;0.01] ¢ uerbipbMs AECATHUHBIME 3HAKAMH, CUNTAs O = % Hcnonb3oBaTh

nmakeT Matlab.
I'paHMYHBIC ¥ HAYAJIBHBIC YCIIOBHS:

u(x,0)=cos2x u(0,t)=1-6t u(0.6,t)=0.3624
The MatLAB code:

clear all; clc;
L=8;

T=18;

h=0.5;

tau=0.1;

n=L/h;

m=T/tau;

c=1;

for i=2:n

x(1)=0;
x(1)=1i*h;
end
for j=2:m
t(1)=0;
t(j)=j*tau;
end

for i=1:n

u(i,j+1l)=u(i,j)+(tau/ ((c*2)* (h"2))* (u(i+l, J)-2* (u(i,J))+u(i-1,3)));

Graph for u(l, j):



20 N

15

10

20 200 150

NuauBuayanbHoe 3aganue 3 o TeMaM 3aHsiTuil 13-18, 6a30BbIii ypoBeHb

CpenctBamMu KoHeuHO-37eMeHTHOTro makera PDE Tools Matlab pacunrats
noJie TeMrneparyp OoiyiepHON CTaHIMH, CO37aTh T€OMETPHUIO, 33/1aTh TPAHUYHBIE U
HavaJIbHbIE YCIOBHSI, IPOBECTH aHAIU3 PE3YIbTATOB.

HEAT CONDUCTION EQUATION USING MATLAB

Boiler station has 5 boilers (3 in the left room and 2 in the right). Solve Heat
Conduction equation for the floor covering using MatLAB

Creation of geometry

4 PDE Toolbox - [Untitled] E=3 o]
Elle Edit Options Draw Boundary PDE Mesh Solve Plot Window Help
] O D 2| ee| A = |- Ql rrrrrrrrrrrr S % eses Yo 1494 |

Set formule:

20 T T T

L L 1 L
0 5 10 15 20 25 30 35

| Wnfo:  Click to Seiect boundaries. Double-Click 10.0pen boundary Condition dialog box.

1. Create boundary conditions:



2.

E Boundary Condition

[= ][ O]

Boundary cendition eguation: h*T=r
Condition type: Coefficient Value Description
) Neumann 0
(@) Dirichlet 0
h 1 Weight
r 500 Temperature

Cancel

Mesh creation:

"4 PDE Toolbox - [Untitled] =N R =)
File Edit Options Draw Boundary PDE Mesh Solve Plot Window Help
o) O @D 2| 9 poe| A A = [ G\‘ Heat Transfer @ X WS T CEE |
| Set formula R1-C1-C2-E1+R2+R3-E2.£3 ‘
20 T T T
15— ~
10+ -
s 4
ok 4
& 1 I 1 I I I 1
0 5 10 15 20 30 35

| Info:  Refine or jiggle mesh, label mesh nodes and triangles, display mesh qualty piot.

Temperature distribution

|4 PDE Toolbox - [Untitled] =N | N ==
File Edit Options Draw Boundary PDE Mesh Solve Plot Window Help
[ O @ 2 ] e A L] = | B [reatTranster ] x = v 1218 |
| ExlEmrs RA1-C1-C2-E1+R2+R3-E2-E3 ‘
Time=100 Color: T
20 T T T T T T T T 10000
9000
15 B 8000
7000
10 |- B 6000
5000
5 B 4000
3000
or B 2000
1000
5 1 1 1 1 1 1 1 1 o
0 5 10 15 20 25 30 35
Info:  Select a new plot, or change mode to alter PDE, mesh, or boundaries.




NuauBuayanbHoe 3ananue 4 mo temam 3aHsaTuil 13-18, mpoaBuHyTBHIH

YPOBEeHb

PDE Toolbox (Using Visual Interface) — Mechanical/Structural

6 Erem bounsary canaben o ha segment

-

Lt

[4\| Boundary Condition o -
Boundary condition equation: n*c*grad(u}+gtu=g
Condition type: Coefficient Walue Description
@ Neumann a1 0 Surface tractions
~) Dirichlet 92 100
~ Mbted a1, g1z 0 0 Spring constants
q21, gq22 0 0
1 ]
0 1
L
- [4| PDE Specification S S|

Equation: Structural mechanics, plane stress
Type of PDE: Coefficient Value Description
@ Eliiptic E Z00E3 “oung's modulus
Parabolic nu o5 Poisson ratio
Hyperbolic K 0.0 Wolume force, x-direction
*) Eigenmodes Ky 0.0 Wolume force, y-direction
rho 1.0 Density

Cancel




" — - 7
2] P Toolbor- unsties] NI s WU T, . e, -
File FEdit Options Draw Boundary PDE Mesh Solve Plot Window Help
Ol @\ @ 2 0 poe | D) A = -@ oK |Slrumuralﬂlanh‘P\anestress v| X 6983 Y 24.16

Set formula: =
30 T T T T T
2ok _
10
0
-10 3
20F &

[

L 30 L L L L 1 1 1 1 1

l -100 80 60 40 20 0 20 40 60 80 100

Info:  Refined mesh consists of 338 nodes and 552 triangles. |
T

-100 -50 0 50 100

YcTHBIE ONPOCHI M KOJLUIOKBUYM
VYceTHbIE ONpPOCHl M KOJJIOKBUYM OCYILIECTBIIIETCSl MpENnoAaBaTeIeM [0
3aBEPIICHUIO W3YYEHHUS KaXJOro paszaena. Bompockl W 3amaHusi NMpUBEICHBI B

IIPUITO0KCHHUHA 2. I[J'ISI MMOATOTOBKHU HCITIOJIB3YCTCA OCHOBHAA H AOOINOJIHUTCIIbHAA



JuTepatypa MO JucUUIUIMHE «MareMaTuyeckoe MOJAEIUPOBAHUE», a TaKKe
uHpopmanus, pazmemennas B8 LMS BlackBoard.

Bonpockl, BO3HUKaIUEe B MPOLECCE MOATOTOBKH, CTYACHT MOXET 3alaTh
MpenoaBaTeo J000 Ha KOHCYJIbTalUAX, JIMOO 4Yepe3 CHEHUabHOE CPEICTBO
LMS BlackBoard.

TpeOoBanus K npeacTaBJIeHUIO U 0POPMIICHUIO Pe3y/JIbTATOB
CaMOCTOSITEJIbHOM PadoThI

Pe3ynbTaThl CaMOCTOATENBHOM pabOThI CTYACHT BBIIIOJIHSIET B BHJIE PACUETHO-
rpadguyeckoii  pabOThl MO KaXIOMY H3y4yaeMOMY pasfely. Pemenue
NPEJIOKEHHOT 0 MPeroiaBaTesieM 3aJaHusl T0JKHO ObITh MPOBEIEHO YKA3aHHBIMU
METoJaMu C ToMOIIbl0 cpeactB Mathcad u  compoBokaarbest rpadukamu,
WUTIOCTPUPYIOUIUMHU PE3YNIbTAThl CPABHEHUSI M3y4aeMbIX METOAOB pemeHus. [Ipu
ATOM HCHOJB3YIOTCS BO3MOXXHOCTH BBIYMCIHUTENBHOW cpeasl Mathcad 1o
NPUMEHEHUIO0 BCTPOCHHBIX (DYHKIMIA JIJISi OLIEHKH MOTPEIIHOCTH. BBIMOIHEHHBIE U
IPOBEPEHHBIE 3a/IaHUs OTCHIIAIOTCS IpenofaBaTento yepe3 cuctemy BlackBoard.

KpuTtepuu onieHku BbINOJIHEHUS CAMOCTOSATEIbHON padoThI

CamocrosiTennbHas paboTa CTYIEHTOB BKIIOYAET pacyeTHO-Tpaduueckue
paboThI MO KAKIOMY M3yd4aeMOMY pasjliely, KOTOpbIE TOJKHBI ObITh 3alIUIICHBI Y
IperojaBaTes, a TaKKe MOATOTOBKY K YCTHBIM OIpocaM. BeimoiHeHue u 3amura
pacueTHO-TpaduUecKuX paboT 00sA3aTeNbHBI IJIs c/1aun 3adeta. KpuTepuu OleHKH

KaKJI0TO BUIa paObOTHI MPUBEICHBI B IPUIOKCHUH 2.



IIpunoxkenue 2 Kk padoueii nporpaMMme y4eOHOM JUCHUIIINHBI

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCUMCKOM ®EJEPAIINN
denepanbHOE roCyJ1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEkKACHUE
BBICILIETO 00pa30BaHUs

«/lanbHeBOCTOUYHBIN (pefepabHbIH YHUBEPCUTET)
(AB®DY)

HNHKEHEPHAS HIKOJIA
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Marmucrepckas nporpaMma «MOpCKHE THAPOTEXHIUECKUE COOPYKEHHSI i COOPYKEHUS BOIHBIX ITYTEH »
®DopMa NOATOTOBKHU (0YHAs)
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IHacmopt ®OC

Kon u ¢popmyanposka
KOMIIeTeHIIUH

Jrtansl GOpMHUPOBAHUA KOMIIETEHMH

IMPUHIUIIBI TOCTPOCHUA MATCMATHUYCCKUX MOHCHGﬁ
AJIg pCIICHUA HAYYHO-TCXHUYCCKUX 3a/1a1 B paMKax

3Haer poeCcCHOHATIBLHOM AEATEILHOCTH, OCHOBBI
OIK-4 crnocoGHOCTE BBIYMCIIMTEIILHBIX METOJIOB U CPEZCTB
JIEMOHCTPUPOBATH KOMITBIOTEPHOTO MOJICTUPOBAHUS
3HAHUS CaMOCTOSITEIbHO IPUMEHSTh 3HaHHS B 00J1aCTH
byHIaMEHTATLHBIX u | Ymeer MaTeMaTH4IeCKOTO MOJICITHUPOBAHHUS ISl PELICHUS
NPUKITAHBIX TUCIUTUIAH HAYYHO-TEXHUYICCKUX 33713
HpOTPaMMBI COBPEMEHHBIMH METOIAMHU TTIOCTPOCHHSI
MarucTpaTypbl MaTeMaTHIeCKUX MOJIEIeN 1 X IPUMEHEHHS K
Braneer | onTMmM3aIiu HAyYHO-TEXHUYECKUX 3a/1a4 B 00JIaCTH
poeCCHOHATIBHOM AEATSILHOCTH, HABBIKAMH
KOMITBIOTEPHOTO MOJICTUPOBAHUS
OCHOBHBIC MIPHHIIUITBI MAaTEMATUYECKOTO OTUCAHUSI
OIIK-9  crocobuoCTH (GU3NIECKUX MTPOIIECCOB U SIBIICHHM, CBA3aHHBIX C
OCO3HABAaTh  OCHOBHBIC | 3pger PO (eCCHOHATBEHOM AeSITEIBHOCTIO, IMEET
pOOIeMBI CBOCH IPEICTaBICHNUE O BO3MOKHOCTSIX KOMIIBIOTEPHOTO
npeMeTHOH  oOnacth, MOJICITHPOBAHHMS CIIOXKHBIX 3124
OpU  PEIICHHH KOTOPBIX
BOSHITKACT BBISIBIISATh (DM3HYECKYIO 1 MATEMAaTHYECKYIO CYIIHOCTb
IPOLIECCOB U SIBJICHHUI, TIPEUIOKHUTH COBPEMECHHBIC
HE00XO0INMOCTh B | YMmeer
KOJIMYECTBEHHBIC METO/IbI MX OTIMCAHUS U PELICHUS,
CIIOXKHBIX 3amavax N
MPOBECTH aHaIK3 dP(HEKTHBHOCTH PEIICHU.
BBIOODA, TpeOyIomux
HCTIOJIB30BAHMIE HaBBIKAMH aHAJIN3a Pe3yJbTaTOB MAaTEMaTUIECKOTO U
KOIMIECTBEHHBIX 1| Brageer | OMIPIOTEPHOTO MOETHMPOBAHN, HE00X0JUMOTO ISt
KAYECTBEHHBIX METO/IOB perieHus Tpo0sIeM, BOSHUKAIOUIUX B X0O/1€
poecCHOHATBHON e TEIbHOCTH
OCHOBHBIC 3TaIlbl MATEMATUYECKOTO U
KOMITBIOTEPHOT'O MOJICIIUPOBaHHS (PU3NIECKUX
3naer HPOLECCOB M EPCIEKTUBBI X AANTbHEUIIEr0 Pa3BUTHS
JUTSL LeJiel caMOpealTi3aliy U Pa3BUTHSI TBOPUECKOTO
HOTEHIHANIA B 00JacTH IPo(hecCHOHATBHOI
OK-3 roToBHOCTBIO K NeSATETbHOCTH
CaMOpPa3BUTHIO,
UCIIOJIb30BaTh 3HAHUS B 00JIACTH MaTEMaTHYECKOrO 1
caMopealn3aluH,
KOMIIBIOTEPHOTO MOJICIIUPOBAHHUS JUIsl CAMOPA3BUTHS U
UCTIOJIb30BAHUIO Ymeer o
peanuzanuu B 0071aCTH MPOPECCHOHATBHOMI
TBOPYECKOTO
JeATEIHOCTH
MOTEHIIANIA
CIIOCOOHOCTBIO IPUMEHSTH OCHOBBI COBPEMEHHBIX
(U3UKO-MaTEeMaTHUECKUX TEOPHH M BEIYMCIUTEIBEHBIX
Brnaneer | MeTos0B, OCBanBaTh HOBBIE CUCTEMBI KOMITBIOTEPHOM

MaTeMaTUKH 1711 9 (HEKTUBHOTO pEIICHUS
npoecCHOHATBHBIX 3a7a4




IIIkayia oueHNBAHUSA YPOBHS CGOPMHUPOBAHHOCTH KOMIIETCHIMH

Koa n Jtansl GOpMUPOBAHMA KPHUTEepPHH N0KA3aTeJH
¢opmyaupo KOMIIeTEeHI !
BKa
KOMIIETEeHI]
HH
TIPUHIUIIBL CIOcoOHOCTB CIOCOOHOCTh TPUMEHEHUS
MOCTPOEHHUS OIpeIeNIeHUs nH(pOpMaIMOHHBIX
MaTeMaTHYECKUX HaImpaBJIeHUI TEXHOJIOTUI B  Hay4HO-
Mojenei JUId | MepCHEeKTHUBHBIX HCCIIEI0BATEIbCKOM,
peleHus Hay4YHO- | UCCIIEZIOBAaHUM C y4eTOM | HaydHO-TIearoru4eckoii;
TEXHUYECKUX 3aJ[ad B | MHUPOBBIX TEHJICHIIUH | MPOEKTHO-
3HaeT pamkax pa3BUTHS HayKH, | KOHCTPYKTOPCKOIi;
(moporoBeIii | mpodeccruoHaIbHON TEXHUKH U TEXHOJIOTHH; | MPOU3BOICTBEHHO-
ypOBCHB) JACATCIIBHOCTH, BBIITIOJIHCHUC Hay4YHO- TeXHOHOFquCKOﬁ;
OCHOBBI TCXHUYCCKHX pa60T B Hay‘{HO-HHHOBaHHOHHOﬁ;
BBIYUCIIUTCIIbHBIX HHTEpECAX Hay4YHBIX KOHCYJIbTallUOHHO-
METOJOB U CPEICTB | OpraHu3alui, 9KCIIEPTHOM IEATENbHOCTH
KOMITIBIOTEPHOI'O Hpe}IHpI/IﬂTI/Iﬁ
OHK-4 MOJCIIUPOBAHUA MPOMBIIJIICHHOCTH,
CHOCOOHOCT
OU3HEC-CTPYKTYP
;eMOHCTpHp CaMOCTOSITEIBHO yMeHHE BBIOUPATh | CIIOCOOHOCTh  IPUMEHSATH
oBATE NPUMEHSTh 3HAHWS B | a/JleKBaTHBIE CIOCOOBI U | COBPEMEHHBIE TEopuH,
SHAHMS yMeeT obnactu METO/bI perienns | GU3MKO-MaTeMaTHYCCKUE
(byHnamenTa (HPOI[BI/IHyT MaTEMaTHYECKOTro TEOPETUIECKHUX, u BBIUHCIIUTEIbHBIE
NEHBIX | P YPOBEHb) | MOIENUPOBAHUA [UIs | HMPHUKIAJHBIX U | METOJbI
peLIeHHs HAay4HO- | 9KCIIEPUMEHTAIIbHbIX
MIPUKIIAHBIX
e — TEXHUYECKUX 33714 3ajay,
pOrpaMMEI COBPEMEHHBIMHU BJIaJICHUE CIIOCOOHOCTB COCTABIIATh
S — MeToJlaMH COBPEMEHHBIMHU OITMCaHMs BBIIOTHEHHbIX
. MIOCTPOEHUSA crocodamu pacdeTHo-
MaTEMaTHYeCKUX MPOEKTHUPOBAHUS U | JKCIEPUMEHTAIbHbBIX
Mozenen 1 ux pacdera CHCTeM | paboT u
MIPUMEHEHHUS K SHEProcHa0KeHMU, pa3pabaThIBaeMbIX
BIIaJIEET ONTHMU3AINU TEOpUSIMM U METOJaMH, | MPOEKTOB, 00pabaThIBaTh
(Try6okuit Hay4YHO-TEXHUYECKHX | JOCTIDKCHMH TEXHUKH W | U aHAIU3HUPOBATH
YpPOBEHb 3a1a4 B 0051acT! TEXHOJIOTHUH JUISL | TIOTyYeHHBIE Pe3yabTaThl,
OCBOCHMS) npodeccronanbHON peLIeHus] MPUKIAHBIX U | TOTOBHUTH JaHHBIC IS
JeATENBHOCTH, HayYHO-TEXHUYECKHUX COCTaBJICHUSI OTYETOB U
HaBBIKAMH 3a1a4 Npe3eHTanunii, HamMcaHus
KOMITBIOTEPHOTO JIOKJIaJIOB, cTaTeil n
MOZAETUPOBaHUS JIpyroi Hay4Ho-
TEXHUYECKOU
JIOKyM EHTaIiN
OIIK-9 OCHOBHBIE NIPUHLIUIBI | 3HAHUE MPOLIECCOB U 3HaHHUE aKTYaJIbHON
CHOCOOHOCT MaTEeMaTHIeCKOro SIBJICHUH, CBS3aHHBIX C Hay9IHO-TEXHUYECKOH
b OIMCaHHA npoeccroHaIbHOM JUTEpaTyphl; 3HAHUC
OCO3HABaTh ¢usmuecknx JEeATENBHOCTBIO, paBu 0OPMIICHHS
OCHOBHBIE TIPOLIECCOB H KPHUTEPHEB HAJIS)KHOCTH | KOHCTPYKTOPCKOH
IPOOIEMBI 3Hact . | sBIEHMH, CBSI3aHHBIX | W PabOTOCIIOCOOHOCTH JIOKYMEHTAITUH B
cBOEH 5 ;I;(())l; 2;(31’114 ¢ npodeccroHaIbHON CHCTEM 1 06Le1<T033 B coorBerctBur ¢ ECKJ]
MIPEIMETHON JESTENbHOCTBIO, CBOEH TPEIMETHOMN
o0acrtu, HMeeT obmactu
pu TIPE/ICTaBIICHUE O
peneHun BO3MOYKHOCTSIX
KOTOPBIX KOMIMBIOTEPHOTO




BO3HHKAET
HEO0X0IUMO
CTh B
CIIOMHBIX
3a7avax
BEIOODA,
TPEOYFONTIX
HCIIONE30Ba
HUe
KOJIIMYECTBEH
HBIX u
KauyecTBEHH
BIX METOJIOB

yMeeT
(mponBUHYT
BIif yPOBEHB)

MOACINPOBaHUA

CJIOXHBIX 3aJa4

BbISABJIATH CIIOCOOHOCTH c06paT}, u CITOCOOHOCTH OLICHUBATb
(I)I/I3I/I‘IGCKy}O u IMMpOaHAJIN3UPOBATH YPOBCHb roKa3aresnei
MaTeMaTUYCCKYIO I/IH(I)OpMaIII/I}O, KOTOpast Ka4yeCTBa, KOTOPLIC

CYILIHOCTB MTPOLIECCOB
U SIBJICHUH,
MPENTIOKUTH
COBpEMEHHBIE
KOJIMYECTBECHHBIC
METO/bI UX OMHCAHUS
U pelleHus], MPOBECTU
aHaIu3

IIOMOXKET BLI6paTL
HOpMAaTHBHBIC
IMOKa3aTCIu Ka4CeCTBa

JIOCTYKUAMBI TIPH
JIOCTYITHBIX TIpoLIeccax,
HepcoHale, pecypcax,
uHppacTpykrype n
(pMHAHCOBBIX CPE/ICTBAX B
KOHKPETHBIX YCITOBHSIX
MIPON3BOJICTBA

3¢ HEeKTUBHOCTH
peleHui.
HaBbIKAaMH aHaIN3a BJIaJICHUE METOJJAMHU U CIOCOOHOCTh MPOBECTH
pe3yNbTaToB CpelCTBaMH OLIEHKH 1 aHaJIN3 BO3MOXKHOCTEH
MaTeMaTHYeCKOro U aHaJIM3a COOTBETCTBHUS TIOSIBJICHHST HEZOMYCTUMBIX
KOMITBIOTEPHOTO NpeIbBIISIEMbIM HECOOTBETCTBUM
S MOJETTUPOBAHHUS, TpeOOoBaHUIM K (medexroB) npu
(rryGokuii HEO00XO0MMOT0 ISt MPOEKTHPYEMOit MPOU3BOJICTBE U
yPOBEHb peuieHust mpoodiiem, NPOLYKLIMH, WIH IIPU HCIIOJIb30BAHUA
ocBOCHNS) BOSHMKAIOUIUX B XOJI€ | OKa3aHMH § (3KcnnyaTauHH2
npogeccuoHATBHOM MPOEKTHUPYEMOH YCIYTH, | MPOSKTUPYEMOi
JACATCIIBHOCTH WJIN BBITIOJIHEHHU U MpOAYKIHNH, UIH IIPU
MPOEKTHPYEMOil paboThl | OKa3aHWU MPOEKTUPYEMON
YycCiiyru, Wi BBIIIOJIHEHHUN
MIPOCKTHPYEMOH pabOTHI
OCHOBHBIE 3TaIlbl 3HaHHE 3HaHHUE aKTyaJbHON
MaTEMaTHYECKOro U rocyJapCTBEHHbIX Hay4YHO-TEXHUYECKOH
KOMITBIOTEPHOTO CTaH/apTax U MPOUNX JIUTEpaTyphl; 3HAHUE
MOJIENIMPOBAHUS HOPMATHBHO-TIPAaBOBBIX | IPaBHI OGOPMIICHUS
¢buznueckux JIOKyMeHTax B cepe KOHCTPYKTOPCKOH
MPOLIECCOB U npodeccHoHaTbHON JIOKyMEHTalll1 B
sHACT HCpCHCIfTI/IBBI 10 eI TENNLHOCTH cootBercTBuu ¢ ECK/]
., | JanbHeifero
(TIoporoBebIit .
ypOBCHD) pa3BUTHS [UIA 1ieei
caMmopeaau3aluy u
pa3BUTHA
TBOPYECKOTO
OK-3 MIOTCHIMANIA B
TOTOBHOCTh obnmactu
0 K npodeccronanbHON
camopa3BUT JeATEIBHOCTH
o, WCTIONB30BaTh 3HAHUS | yMEHHE BHIOMPATH CIOCOOHOCTH MPUMEHSTh
camopeanusa B obnacTé | ajeKBaTHbIEC CIIOCOOBI M | COBPEMEHHBIE TEOPHUH,
LIUH, MaTEMaTU4eCKOr0 W | METOIbBI PEIICHUS (U3HKO-MaTEMaTHYECKUE
HCTIONB30Ba ymeer KOMITBIOTEPHOTO TEOPETHIECKHUX, 1 BBIYUCITUTENBHbIE
HUIO (npoBHHYT MOJEIHMPOBAHUS JUIA | NPUKJIATHBIX U METO[IbI, YBEPEHHBIC
TBOPHECKOTO | ., ypOBEH) CaMOpa3BUTHUS U | 9KCIEePUMEHTAIBHBIX HaBBIKH pabOTHI C
MIOTEeHIHATIa peanuzanun B | 3amad, MaKeTaMH MPUKIIATHBIX
obnactu MporpaMm
podeCCHOHATFHON
JeATENbHOCTH
CTIIOCOOHOCTBIO CIIOCOOHOCTB pemats | crmocoOHOCTh
MIPUMEHATh  OCHOBBI | CIIOXHBIC HAy4HO- | CaMOCTOSITEIHHO
— COBPEMEHHBIX TEXHUIECKHE 3aJa4yy, | OCBaWBaTh W MPUMEHSTh
(riryBoKii ¢usuKo- KOTOpBIE JUIS  CBOErO | COBPEMEHHBIE TEOPHH,
YPOBEHb MaTeMaTHIeCKHX M3yICHUS TpeOyIoT | (HU3MKO-MaTeMaTHIecKue
ocBoRHHS) Teopuit 1 | pa3paboTku W | 1 BBIYHCIHUTEIIHHBIE
BBIYHCITUTETBHBIX MPUMEHEHHUS METO/IbI, HOBBIE CHCTEMBI
METOJIOB, OCBAaWBaTh | MaTeMAaTHYECKUX W | KOMITBIOTEPHOH
HOBBIE CHCTEMBI | KOMITBIOTEPHBIX MaTEMaTHUKH U CHCTEMBI




KOMITBIOTEPHOH Mozenei. KOMITBIOTEPHOTO

MaTeMaTUKH JUTISt MIPOEKTHPOBAHUS U

3¢ heKTHBHOTO KOMITBIOTEPHOTO

pemeHus WHKUHUPUHTA

npodeccroHaNbHBIX (CAD/CAE-cucremsr) mist

3a1a4y 3¢ PEKTHBHOTO PEIICHHS
npo)ecCHOHANIBHBIX 3314

MeToauyeckue MaTepHAaJIbl, ONPeACJAI0IINe NPOUEAYPbl OLCHUBAHUS

PeE3YJIbTATOB OCBOCHHUSA TUCHHUIIJIMHBI

OueHo4YHbIE CPeICTBA I IPOMEKYTOYHOM aTTecTauuu

IlepeyeHb THIMOBBIX BOMPOCOB K 3a4eTy

1. OcHOBHBIC TTOHATHS MaTEMaTUYECKOTO MojenupoBanus. Kiaccudukanuys
MoOJieNei.

2. MaremaTudyeckue  MOJENM  Pa3IMYHOM  CTEMEHU  NPUOIMIKEHUS:
pacnpeniefieHHbIe U COCPE0TOUYCHHBIE, JIMHEWHbIE U HEeJMHEHHbIE, CTaTUYECKUE U
JTUHAMUYECKHE.

3. CnocoObl mpencTaBiICHUS MaTeMaTUYeCKHX  MOJENeH:  CUCTeMOM
OOBIKHOBEHHBIX AU PepeHIINaIbHbIX ypaBHEHNUH, cucTeMOr nuddepeHInaIbHBIX
YPaBHEHHI B YaCTHBIX MPOU3BOIHBIX.

4. Hcnonb3oBaHWE TpPU MPEACTABICHUH  MATEMAaTHYECKUX  MoJelei
BEKTOPHO-MATPUIHON POPM, CTPYKTYPHBIX CXEM.

5. IlpuHIMOBI MOCTPOCHHUS MATEeMATHYECKUX MOJener  (U3HUEeCKUX
MPOIIECCOB, OCHOBHBIE JTalbl MaTEMaTHYECKOTO MOJCIUPOBAHUSA, CTPYKTypa
MOJICIIH.

6. VYpaBHeHHS 3aKOHOB COXpAaHEHHWS BEIIECTBA, SHEPTMH W KOJUYECTBA
JBUKEHUS JJISI TIOTOKOB KHUIKOCTEH U Ta30B.

7. BbIBoa ypaBHEHUs KOJIeOaHWH, ypaBHEHUS TETIOMPOBOTHOCTH.

8. AmnmpokcuManuoHHbIE (OPMYIBI IS TPHOTMKEHUS TMPOU3BOIHBIX.

[Topsimok anmpokcuMaruu.



9. Merox pasneneHuss TMEPEeMEHHBIX I pEIICHHs 3alad B YaCTHBIX
MPOU3BOJHBIX, TOCTAHOBKA 3a/1a4H.

10. Metox ceTok pelieHusi ypaBHEHHUH B YaCTHBIX MPOU3BOJHBIX. [Topsanok
anMpPOKCUMAIINH PA3HOCTHON CXEMBI, CXOAUMOCTh, yCTOMUYNBOCTh METO/IA.

11. Metoasl  pemieHuid  ypaBHeHusi  Jlammaca, MeTOJ  pellakcalluu,
O0COOEHHOCTH PEIICHUS 1JI1 TEOMETPUUYECKHU CIOKHBIX 00JacTe.

12. Berpoennbie mpouenaypel MathCAD st perieHust KpaeBbIX 3ajady
TETUIOMPOBOTHOCTH, MOTCHIIUATHHOTO TCUCHHS.

13. OcobGeHHOCTH  MOJEIUPOBAHUS  CPEJACTBAMH  KOHEYHO-AJIEMEHTHOIO
nakera PDE Tools Matlab

Kputepun BoicTaBJIeHHUS OIIEHKH CTY/IEHTY Ha 3a4eTe MO JUCIUIIHHE

«MaremMaTHyecKoe MoaeJl HPOBAHHUE)

banbl Ouenka Tpebopanus k chopMUPOBAHHBIM KOMIIETEHIIMAM
(peUTHHTOBO | IK3aMeHa

1 OIICHKH) (cranpmaptHas)

60-100 «3ayemy OneHka «3a4eT» BBICTABIAETCA CTYACHTY, €CIM OH TBEPIO

3HaeT MaTepuai, TPaMOTHO M MO CYLIECTBY H3JIaraeT €ro, He
JIOTTyCKasi CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOTMPOC,
NPAaBWIbHO TMPUMEHSET TEOPETUYECKUEe TMOJIOKEHUS TpHU
pelIeHUH TPAaKTUYECKUX BOMPOCOB W 3a/ay, CBSA3AHHBIX C
NPUMEHEHUEM 3HaHUHN B oOnactu mnpodeccrnoHaNbHOI
NEeSTeNIbHOCTH,  BJIaJileeT HEOOXOAMMBIMU  HaBBIKAMU U
npueMaMu ux BBITIOJTHEHU S c HCIOJIb30BaHUEM
BBIYHCIIUTENIbHBIX CPEJICTB.

0-59 «Hezauemy OreHKa «He3a4eT» BBICTABIISACTCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYMTEJIbHOM YacTH MaTepHuaia, JOMYCKaeT CYIIECTBCHHbBIC
OIMOKK, HEYBEPEeHHO, ¢  OOJIBIIMMH  3aTPyAHEHUSMU
BBITIOJTHACT MPAKTHYECKUE PAOOTHI, CBSI3aHHBIE C MPUMEHEHHEM
u3ydeHHOro wmatepuana. OlLleHKa «HEYJOBIETBOPUTEIHHO»
CTaBUTCS CTYJIEHTaM, KOTOpble HE MOTYT MPOJOJIKHUTD
oOyueHue 0e3 JOIOJIHUTEIbHBIX 3aHATHH o
COOTBETCTBYIOIIEH AUCIUILIINHE

OneHoyHble cpeacrsa AJas TeKylueﬁ arrecranumn

Bonpocbl s colecenoBaHMii mo AucCHMIUVIMHe «Matemarudyeckoe
MOJeJIMPOBAHUE)
3ansaTua 1-5

o(OCHOBHBIC TOHSITHS MaTEMaTHUYECKOI'O MOACIMPOBAHUA. Knaccn(bmcauml




MOJIEIIEH.

eMaremMaTuueckue  MOJENM  PA3IUYHOM  CTEMEeHH  MPUOIMKCHUS:
pacrpeielIeHHbIE U COCPEIOTOYCHHBIC, JIMHEHHBIC U HETMHEWHbIC, CTATUUECKUE U
JTMHAMHUYECKHE.

oCriocoObl  TpeACTaBICHUS  MaTeMAaTHYECKUX  MOJENeH:  CHCTeMOM
OOBIKHOBEHHBIX JH(depeHINANbHbIX YPABHEHUM, cUcTeMON U} depeHIInaIbHbIX
ypaBHEHUN B YaCTHBIX MTPOU3BOIHBIX.

elicnonp3oBanue Mpu MPEACTABICHUM MAaTEMATHUYECKUX MOJENIEeH BEKTOPHO-
MaTpU4IHOU HOPM, CTPYKTYPHBIX CXEM.

3ausitus 6-9

o [ [pUHITUTIBI TOCTPOCHMSI MAaTEMAaTHYECKUX MOojieiel (PU3nuecKux mporeccos,
OCHOBHBIE 3TAIbl MATEMATUYECKOTO MOJCITUPOBAHUS, CTPYKTYpa MOJICIIH.

¢ BbIBO/ ypaBHEHUS KOJIeOaHUM, YpPaBHEHUS TEIJIOMPOBOIHOCTH.

e AIMPOKCUMALIMOHHBIE  (QOpPMYINBI Uit TPUOTMKEHUS  MPOU3BOJHBIX.
[Topsiaok anmpokcUManuu.

3ansaTus 10-18

eMeTon pa3neneHUs MEPEMEHHBIX JUIsl pELIeHHs 3aJad B YacCTHBIX
IPOU3BOJHBIX, IOCTAHOBKA 3a/1a4H.

eMeTOo CETOK pElCHWsT YPaBHEHUMW B YaCTHBIX MPOM3BOAHBIX. l[lopsaok
anIMpOKCUMAIMU PA3HOCTHOM CXEMBI, CXOAUMOCTb, YCTOMYMBOCTh METO/A.

eMeTonpl pemieHui ypaBHeHuUs Jlamimaca, MeToa peakcalui, 0COOCHHOCTH
PEIICHHS 1JI1 TEOMETPUYECKU CIOKHBIX 00J1acTel.

eBcrpoennbie mponenypet MathCAD st pemieHuss KpaeBbIX — 3aaad

TCIUIOIIPOBOAHOCTH, ITIOTCHONAJIBHOI'O TCUCHMA.

Kpurepuu ouenku:

v' 100-85 oGamios BEICTaBisieTcss  cryneHty, ecau 100-85 OGammos
BBICTABIISIETCS CTYACHTY, €CIIA €r0 OTBET MOKA3bIBAET MPOYHBIE 3HAHUS OCHOBHBIX
MOJIOKEHUH M3y4aeMOM JUCUMIUIMHBL, OTIMYAeTCs TIyOMHOW U TOJHOTOM

PACKPBITHA TCMBI; BJIAACHUC TCPMHUHOJOI'MYCCKHUM allllapaToM; YMCHHUC OOBSICHATH



MPUHLUIIBI MAaTEeMaTUYECKOTO MOJEIUPOBAHUS (DU3MUECKUX MPOIECCOB, NEIaTh
BBIBOJBI W OOOOIIEHWS, TMPUBOJIUTH NpPHUMEPHl MPUMEHEHUS B 3aJadax
TEIUI000OMEHa; CBOOOJHOE BIAJCHHE MOHOJOTMYECKON pedbl0, JOTHYHOCTh H
MOCIIEI0BATEIHLHOCTH OTBETA.

v’ 85-76 GawioB  BBICTABISAETCS  CTYACHTY, €CIIM  €ro  OTBET,
OOHapPYKUBAIOIINIA TPOYHbBIC 3HAHUS OCHOBHBIX IMOJIO)KEHUN M3ydaeMoro pasjerna,
OTIMYAeTCs  TIIyOMHOH W TIOJHOTOM  PacKpbITHUS ~ TEMBI;  BIaJCHUE
TEPMUHOJIOTUYECKUM anmapaToM; yMEHUE OOBSCHATH TIPUHITUTIBI
MaTeMaTUYECKOTO MOJICIIUPOBAHUS (PUIUYSCKUX TPOIIECCOB, NENaTh BBHIBOJIBI U
0000mIeHNs, JaBaTh AapryMEHTUPOBAaHHBIE OTBETHl, NPUBOAWTH MPHUMEPHI;
cBOOOIHOE BJIaJICHHE MOHOJIOTHYECKOH peublo, JIOTUYHOCTH "
MIOCJIeIOBATENIBHOCTh OTBeTa. OJHAKO NOMyCKaeTcs OJHAa - JIBE€ HETOYHOCTH B
OTBETE.

v’ 75-61  Gamn  BBICTaBIOSETCA  CTYAEHTY, €COM  €ro  OTBET,
CBUJETENbCTBYIOIIMM B  OCHOBHOM O 3HAaHMM OCHOBHBIX  IPHUHIIUIIOB
MaTEMaTUYECKOTO MOJIETUPOBAHUS (PU3MUECKUX MPOILIECCOB, OTIMYAIOIIUICS
HEJOCTATOYHOM TJIyOMHON U TIOJHOTOM pACKPBITHUS TEMbI; HEIOCTATOYHBIM
YMEHHEM JaBaTh AapryMEHTHUPOBAHHBIE OTBEThl W MPUBOJAUTH IPUMEPHI;
HEJ0CTaTOYHO CBOOOJHBIM BIIAJICHUEM MOHOJOTUYECKOW PEUYbl0, JOTHYHOCTHIO U
MIOCIIEIOBATEIbHOCThIO OTBeTa. JlomycKkaeTcss HeCKOJIbKO OIMOOK B COAEpPKAHUU
OTBETA.

v 60-50 OGammoB  BBICTABISETCA  CTYACHTY, €CIM €ro  OTBET,
OoOHapyXMBAIOIIMI HE3HAHHE TIPOIIECCOB OCHOBHBIX IOJIOKEHUM H3y4yaeMoro
paszerna, OTINYAIOIUNCS HErNyOOKHM pPacKpbhITHEM TE€Mbl; HE3HAHUEM OCHOBHBIX
OPUHLMIIOB  MaTeMaTH4eCKOro  MOJEIHPOBAHHUS  (PU3MUECKUX  IMPOILECCOB,
HEyMEHHEM J1aBaTh apryMCHTHPOBAaHHBIE  OTBETHI, CJA0OBIM  BJIQJICHHEM
MOHOJIOTHYECKON pedblo, OTCYTCTBHEM JIOTUYHOCTH M TOCIEI0BATEIHLHOCTH.

JlomycKaroTcsi cepbe3HbIC OMMOKUA B COACPKAHUM OTBETA.



