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PABOYAS ITIPOTPAMMA YUEBHOM JUCIUTIIMHBI
MaTtemMaTudeckoe MOJISITUPOBAHUE
HanpasJsienue moaroropku — 08.04.01 «CTpouTeibLCTBOY
Marucrepckas nporpamma «MopCcKre THIPOTEXHUIESCKUE COOPYKCHHUS U COOPYKEHUS BOJIHBIX ITyTEH»
®DopMa NOAr0TOBKH (0YHAasA)

Kypc 2 cemectp 3

JICKIIUU He MPeayCMOTPEHbI

MpaKkTU4YecKue 3aHsaTus 36 yac.

nabopaTopHbie pabOThHI He MPeAyCMOTPEHbI

B TOM 4Hclie ¢ ucnosb3zoBanuem MAO nek. 0 /mp.36 /nab. 0 gac.
BCEr0 4acOB ayIMTOPHOM Harpy3ku 36 gac.

B TOM 4HciIe ¢ ucnosibzoBanueM MAQO 36 yac.
camocTosTeNIbHas paboTa 72 yac.

B TOM YHCJIE€ Ha MOATOTOBKY K 3k3amMeHy 0 yac.
KOHTPOJIbHBIE pa0OTHI HE MPeAyCMOTPEHbI

KypcoBasi paboTa / KypcOBOM MPOEKT He MPeAyCMOTPEeHbI
3a4eT 3 ceMecTp

9K3aMEH He MpeayCMOTpeH

Pabowas mporpamma cocTaBiieHa B COOTBETCTBHM B COOTBETCTBUH C TpeboBanusimu @DenepaisHOro
TOCYJAapCTBEHHOIO 00pa30BaTEeILHOTO CTaHAapTa Mo HampapieHuto moarotoBku 08.04.01 CrpouTenscTBO
YTBEP)KICHHOTO MIpHKa3oM MuHucTepCcTBa 00pazoBanus M Hayku PD ot 31 mas 2017 1. Ne482

Pabouas mporpamma o0OCyxkaeHa Ha 3acefaHuu Kadeapbl MEXaHWKU U MaTeMaTUYeCKOro MOCITUPOBaHUS,
npotokoia Ne 10 ot «24» utong 2018 r.

3aBenyrommid kadenpoii A.A. bouaposa
CocTtaBurens K.G-M.H., noueHT A.A.Bowaposa



1. PaGouasi nporpaMMa nepecMoTpeHa Ha 3acelaHuu Kadeapbl:

IIpotokoin oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(monnuce) (1.0. damunus)

I1. PaGouas nmporpaMma nepecMoOTpeHa Ha 3aceJaHUH KadeIphl:

IIpoTokom ot « » 20 1. Ne

3aBeayronuii kadeapoit

(moammcp) (N.0. ®amwmus)

I11. PaGouass mporpaMmmMa nepecMOTpeHa HA 3acelaHUM Kadeapsbl:

IIpotokoin oT « » 20 1. Ne

3aBenyrouuii kadeapoi

(monnuce) (1.0. damunus)

IV. PabGouas nporpaMmMa nepecMoTpeHa Ha 3aceJaHUU Kadeapbl:

IIpoTokom ot « » 20 1. Ne

3aBenyrouuii kKadeapoi

(monnuce) (1.0. damunus)



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. KymukoB I'M. Merong ®dypbe B ypaBHEHHUAX MaTeMaTUYeCKOW (DHU3UKH
[DnexTponHbI pecypce] : yueOnoe nmocodue / .M. Kynukos, A.Jl. Haxman. — D1eKTpoH.
TeKCTOBbIE JaHHble. — CaparoB: Al [Iu Op Meaua, 2018. — 91 ¢. — 978-5-4486-0196-
5.

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

2. [Tnuyrun B.JO. VpaBHeHus wmaTeMaTHyeckod (QU3NKU [DIEKTPOHHBIM

pecypc] : xypce nexnuii / B.IO. ITmuyrun, A.H. [luayruaa. — DIEKTPOH. TEKCTOBBIC



nanHble. — Omck: OMCKUM TocyaapcTBeHHBINM yHHBepcuteT uM. @.M. JlocToeBckoro,

2016. — 180 ¢. — 978-5-7779-1976-2.
http://www.iprbookshop.ru/59669.html

3. Bacumse A.H. Matlab [DOnextponnsiii pecypc] : caMOy4HTENb.
[MpaxTrueckuii noaxon / A.H. BacunbeB. — DnexkTpoH. TekcToBble nanubie. — CIIO. :
Hayka u Texnuka, 2015. — 448 c. — 2227-8397.

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

4. bouapoBa A.A. BpluuciautenbHas MaTeMaTUKa: Y4eOHO-METOAMYECKUUN
KOMIUIEKC : yuyeOHoe mocoOue s By30B / A. A. bouaposa, E. II. Jlynnosa, A. A.
PatnukoB ; [mom pen. A. A. bouaposoii| ; [/lanbHEBOCTOUHBIA TOCYJIapCTBEHHBII
TEXHUYECKUU YHUBEpCUTET. - BrnaguBocTok: M3a-Bo J{anbHEBOCTOUHOTO TEXHUYECKOTO
YHUBEPCUTETA, 2008. — 174
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:3848 13 &theme=FEFU

Form of final knowledge control: pass-file exam



AHHOTALUA
HucunminHa «MaTeMatndyeckoe MOJEIMPOBAHUE» BKJIIOUEHA B y4eOHBIM IUIaH
HanpasieHuss 08.04.01 «CtpoutensCTBO» AJisi MarucTepckord mporpammbl «Mopckue
TUJAPOTEXHUUYECKUE COOPYKEHUSI U COOPYXKEHHSI BOJHBIX IMyTel». TpynoeMKOCTh
aucuIinHb 3 3.€. (108 gac).
HucuunnuHa «MaTemMaTu4eckoe MOJEIMPOBAHUE» OTHOCUTCS K 00s3aTeIbHBIM

TUCIUTIIMHAM 06a30Boi yacTu (coriacHo yueOHomy miany —b1.5.3).

I[I/ICIII/IHJII/IHa 633pr€TC}I Ha 3HAHWUAX, IIOJYUYCHHBIX CTYACHTAMH IIPHU H3YUYCHUU
JUCIMIIIINH: ((MaTCMaTI/IKa», «CDI/ISI/IKa)), ((I/IH(i)OpMaTI/IKa», «CHGHI/IaHBHBIC I'’IaBbI
MaTCMAaTUuKM», oOecreynBaeT N3Y4YCHUC OUCHUILUIMH MAarucTpaTrypsbl N HAY4YHO-

HCCJIeI0BATENHCKYIO COCTABIIAIONIYIO BBITYCKHON KBATU(PUKAIIMOHHON paOOTHI.

Heabo u3zyyeHus IUCHHAIUIMHBI «MaTeMaTHdyecKoe MOJEINPOBAHUE)» SBIIAECTCS
U3y4eHHE OOIIMX NPUHLMUIIOB MOCTPOCHUS MATEeMAaTUYECKUX MOJeNe (PU3NUECKHUX,
TEIUIOBBIX M THUJIPABIMYECKUX MPOLIECCOB, METOJOB MOJYYEHUS U CPABHUTEIBHOTO
aHalnM3a MOJEJIed pa3IMYHON CTENeHU MNPUOIMKEHMs, BHIOOp HAWIydlled MOJETH B
3aBUCUMOCTH OT €€ HA3HAYCHHS.

3amaum TUCUMILIMHBI —

1. ®opmupoBaHre OOMIEKYIBTYPHBIX M OOMIETPOPECCHOHAIBHBIX KOMITCTCHIIHMN,
OMPENEIAIONUX TOTOBHOCTh M CIHOCOOHOCTh MarucTrpa K HCIIOJIb30BAaHUIO 3HAHUU B
o0JacT MaTeMaTHYECKOr0 MOJEIMPOBAHUS TMPU PELICHUH MPAKTUYECKUX 3a1ad B
pamMKax MIPOU3BOJCTBEHHOM, MIPOEKTHOMU 151 HAaY4YHO-HUCCJIEA0BATEIbCKOU
npodeccuoHanbHOM eI TeIbHOCTH;

2. OcBoeHre OOYYAIONUMUCA TPUHIMIIAMH W  METOJIOJIOTHEH IMOCTPOSHUS
MaTeMaTUYECKNX MOJIEJIEH TETIOBBIX M THIPABINYECKUX MTPOLECCOB, TEIIOTEXHUYECKUX
00BEKTOB, Croco0aMu YIPOILIEHUS MOJENIed M aHaiu3a BIUSHUS JONYIICHWH Ha
TOYHOCTb MOJIEIIH;

3. [IpuoOpereHne MpaKkTUYECKUX HABBIKOB TPUMEHEHHS] AHAIUTUYECKUX U
YHCJIEHHBIX METOJIOB B MPOIECCE BAMUIAIUMHI U BepU(PUKALUN MaTEMAaTHIECKUX MOIeei

TCIJIOBBIX U THAPABIMYCCKUX IIPOLICCCOB;



4. BelpaOoTKa HaBBIKOB CAMOCTOSITEBHOTO  yIAyOJeHHWs U pacUIMpeHHUs
MaTEMaTUYECKUX 3HAHUM W HABBIKOB MAaTEMAaTHYECKOTO MOJICTUPOBAHHUS B 00JIacTH
NPUKIAAHBIX MTHXEHEPHBIX 3a/au.

5. O3HaKOMJICHHE C HOBEHIIMMH JOCTIDKCHUSIMH W TEHACHIMSIMHU B 00JacTH
MaTeMaTUYECKOr0 MOJICIMPOBAHUS.

B pesynbraTe u3ydeHus NaHHOW AMCIHUIUIMHBI Yy OOydaromuxcsi (GOpMHUPYIOTCS

clenyromue o0MEeKyIbTYpHbIE U MTPodhecCHOHAIbHbIE KOMITETEHIUH.

Kona n popmyanpoBka Jranbl GOpMHPOBAHUA KOMIIETEHIIMU
KOMIIeTeHIIUH

IMPUHIMUIIBI IIOCTPOCHUA MATEMATHYCCKUX MO)IGJ'ICIZ JJIA
PCIICHNA HAYYHO-TCXHUYCCKUX 3ada4 B paMKax

3Haer poeCCHOHAIBHON JeSTENHHOCTH, OCHOBBI
BBIYMCIIUTENbHBIX METOJIOB U CPEJICTB KOMITBIOTEPHOTO
JIEMOHCTPHUPOBATh 3HAHUSA
CaMOCTOSITENIbHO MPUMEHSThH 3HaHUS B 00JacTH
byHIaMeHTaIbHbIX u
YwMmeer MaTEeMaTUYeCKOro MOJSITUPOBAHUS JJI PEIICHUS
NPUKIATHBIX JTACLHUIUINH
Hay4YHO-TEXHUYECKHUX 3a7a4
IpOrpamMMbl
MArucTpaTypbl COBPEMEHHBIMU METO/IaMH MOCTPOCHUS

MaTeMaTUYeCKUX MOJIeNel U UX MPUMEHEHUS K
Brnageer | onTuMu3anuy HayYHO-TEXHMUYECKUX 3a7ad B 001acTu
npodecCHOHANBEHOM e TeIbHOCTH, HaBbIKAMU
KOMITbIOTEPHOTO MOJIETTUPOBAHMS

OCHOBHBIC ITPUHIUIIBI MATCMATUYCCKOI'O OIMMUCAHUA

OIIK-9  crocobHOCTH (HU3UIECKUX MPOIECCOB U SIBJICHHMA, CBI3aHHBIX C
0CO3HaBaTh OCHOBHBIC | 3paer npodeccHoHaIbHOM AATETLHOCTBIO, HMEET
IpoOIeMbI CBOCH IpEeCTaBICHUE O BO3MOYKHOCTSIX KOMITBIOTEPHOTO
IPEIMETHON 001aCTH, TIPH MOJEIUPOBAHHUS CIOKHBIX 3a/1a4

CIICHUN KOTOPBIX
E OBHIKACT p BBISIBIISITH (PU3UUCCKYIO U MATEMATHUECKYHO CYIIHOCTh
MPOLIECCOB U SIBJICHHM, MPEUIOKUTH COBPEMEHHBIC
HE00X0IMMOCTh B | YMmeer pon - TTPeAL p
KOJIMYECTBEHHBIC METO/IbI X OTMMCAHUS U PCUICHHUS,
CITOYKHBIX 3aja4ax N
npoBecTH aHaH3 3 (HEKTUBHOCTH PEIICHUMN.
BBIOOpA, TpeOyIOIIIX
CHONB30BAHME HaBbIKAMH aHAJIN3a PE3yJbTATOB MATEMATHUYECKOTO
KOIHUCCTREHHEIX 1| Brageer | <OMTPIOTEPHOTO MOZIEMMpOBAHNS, HEOOXOAMMOTO JUISI
KAYECTBEHHBIX METOI0B pelieHus mpoodieM, BOSHUKAIOIIUX B XO/IC
npo¢ecCHOHATBLHOM 1A TeNbHOCTH
OCHOBHBIE JTalbl MATEMaTHYECKOTO U KOMITBIOTEPHOT'O
MOJICTTMPOBaHKs (PU3UUECKHUX MPOIECCOB U
3HaeT HIEPCIIEKTUBBI MX JAILHEHUIIIET0 pa3BUTHS IS eI
caMopeai3alii U pa3BUTHS TBOPYECKOTO MOTEHIIHANA

OK-3 ToTOBHOCTBIO K B 00J1aCTH MPOPECCUOHABHOMN ESITETbHOCTH
CaMOpa3BHUTHIO,

UCIIOJIb30BATh 3HAHUSI B 00JIACTH MATEMAaTHUYECKOTO U
caMmopealm3alu,

KOMITBIOTEPHOT'O MOICITHPOBAHUS JJIsi CAMOPA3BUTHS U
HCITOJIb30BAaHUIO Ymeer

peanu3anuu B 001acTH MpodhecCuOHATBLHOM

TBOPYCCKOT'O MOTCHIMAJIA
JACATCIIBHOCTH

CIIOCOOHOCTBIO NPUMCHATH OCHOBBI COBPEMCHHBIX
Bnaz[eeT (1)I/I3I/IK0-MaTeMaTI/ILICCKI/IX TCO];)PIP'I 1 BBIYMCIINTCIIBHBIX
METOA0B, OCBAMBATh HOBBIC CUCTCMBI KOMHLIOTepHOfI




MaTeMaTHKH U 3 (HEKTUBHOTO PEIICHUS
poeCCHOHANIBHBIX 3a]1a4

Jia  ¢opmupoBaHUsS BBIIECYKa3aHHBIX KOMIETEHLMH B paMKax IUCLUIUIMHBI
«MaTtemaTH4ecKoe MOJEIMPOBAHNE» MPUMEHSIOTCS CIEIYIOIIME METOJbl aKTUBHOTO/
UHTEPAKTUBHOIO OOYy4YEHUS: IpynIoBas KOHCYJbTalUs, JIEKUUs OOBSICHEHHE,

PEUTUHTOBBIM METOI.

I. CTPYKTYPA U COJIEP)KAHUE TEOPETUYECKO YACTH KYPCA
(- YAC.)

JIeKIMOHHbIE 3aHATHS HE MPEAYCMOTPEHBI yUeOHBIM TIAHOM.

II. CTPYKTYPA U COAEPXKAHUE MIPAKTUUYECKOMN YACTH KYPCA
(36 yacoB)
I11.
IIpakTnyeckue 3anaTUs (36 YacoB U3 HUX 36 YaCOB € UCNOJIb30BAHUEM

METO0/I0B AKTUBHOI0 00yUYeHUsI — TPYNINOBasi KOHCYJIbTALMSA)

3ansTue 1. Tunbl MaTeMaTHYecKUX MoaeJiel (24aca)

OCHOBHBIE THUIIBI MATEMATUYECKUX MOJENCH, KIacCU(pUKAIKSI MaTeMaTHYECKHX
Mojiesield, METObl YIPOILIEHUsI MOJIENEH, OlleHKa MOTPEIIHOCTH METOa, MOTPEIIHOCTh
BBIYUCJICHUI, BBIYUCIUTEIbHBIE METOIbl U AJITOPUTMBI.

3ansiTue 2-3. DTanbl NOCTPOEHUSA MaATeMaTHYEeCKOH Moaenu (4 yaca).

VYrpomieHus U yTOUHEHHs, paboure THIOTE3bl, OCTPOCHUE MOACIH KOJCOAHMIMA.
Banupgaimss w Bepudukamus marematuueckoi wmonenu. Ilpumepsr mpocTedmmx
MaTeMaTUYeCKUX MoJene ¢u3nueckux mnpoueccoB. [IpumMeHeHne BCTPOEHHBIX
npolenyp BeYuUCIATENIbHOTO KoMiuiekca MathCad mist monmenupoBanusi mpoCTEHIIIX
(bu3MYeCKUX TMPOIECCOB, CBSI3aHHBIX C OOBIKHOBEHHBIMU Ju((epeHInanbHbIMU
ypaBHEHUSIMHU.

3ansaTue 4-5. J1eMeHThI TEOPUU BEKTOPHOTO moJis (4 yaca).

HuddepeHunanbuble XapaKTEPUCTUKU CKAIAPHOTO TMOJs, TOHSITHE MOTOKa
BeKTOpa, Teopema [aycca, TpyOka TOKa, MOJEIMPOBAHME OCHOBHBIX (PU3MUECKHUX
IPOIIeCcCOB - 3aKOoHBI Dyphe, 3akoH qudPy3un, 3akoH lapcu.

3ansaTue 6-8. MeToabl pellleHUsi ypaBHeHMd MaTeMaTHyecko (pusuku. (6

4acoB).



Knaccudukanusa guddepeHuranbHbIX ypaBHEHUH B YACTHBIX MPOU3BOJHBIX:
ypaBHEHHUS MapabOINIECKOr0, IJUTUITHIECKOTO U Mapadoandeckoro TUNoB. [ pannunbie
Y Ha4aJIbHbIE YCIIOBHS U1 1Y ¢ YaCTHBIMU NPOU3BOJHBIMU, IOCTAHOBKA KPAEBBIX 3a7a4.
MeTton paszaeneHusi MEPEeMEHHBIX sl YpaBHEHHs KoieOaHHl CTpyHbI. YpaBHEHHE
Jlanmaca, 3aga4a o pacnpeaeneHu noTeHunana. [loctpoenne aHaIuTUYECKUX PEIIeHUs
JUTSl MPOCTENIINX MaTeMaTUYeCKUX Mojielielt cpeactamu Mathcad.

3anstue 9-10. MaremaTnueckue Moae/J I MeXaHUKM. (4 Jaca)

VYpaBHenue kosieOaHui, 3aryxaromiue kosiebanusi, mporud Oanku. [Ipumenenue
cpeacts MathCad nns pemenust 3a1ay.

3ansaTue 11-12. KoHeyHO-pa3HOCTHbIE MOJEJH VISl PelleHUus] OJHOMEPHbIX
3ajau (4 Jaca)

Meron ceTok pemeHus ypaBHEHMM B 4YAaCTHBIX IpOU3BOAHBIX. [lopsamok
anIpoOKCUMAalU Pa3HOCTHOM CXEMbl, CXOAUMOCTb, YCTOMYHMBOCTh ME€TOJa. PeuieHue
3a7a4i O TEIUIONMPOBOAHOCTH CTEPXKHS C MOMOIIBIO SBHOM CXEMbI JJISI OJHOMEPHOMU
3agaun. Hanmucanue ckpuntoB B makete Matlab. SIBHbIE 1 HEsIBHBIE pA3HOCTHBIE CXEMBI.
[Tonsarue o MeTojie mporouku. MoaenupoBanue cpeacTBamu rmakeroB Mathcad, Matlab.

3ansaTue 13-14. KoHe4yHO-pa3HOCTHBIE MOJEJHM [JI pelleHHsl 3aJa4 Ha
AByMepHO# 00s1acTH.(4 yaca)

OBOJIIOLMOHHBIE  3alayd  C JIBYMS [POCTPAHCTBEHHBIMU IEPEMEHHBIMH.
Pasnocthble cxembl. Ilopsiok ammpokcuMmanuu, CXOOUMOCTb, YCTOMUMBOCTh. (Cxema
NEPEMEHHBIX HarpaBlieHU. CxeMa paclleIyICHus.

3anstue 15-16. MoaeanpoBaHue 3a1a4 MeXaHNKHU U TEIJIO0O0OMEHA CPeACTBAMH
nakera PDEtools Matlab. (4 yaca)

[IoHATHE O METOAE KOHEYHBIX 3JEMEHTOB. BO3MOXHOCTM KOHEYHO-3JIEMEHTHOIO
MOJICTIMPOBaHUs IBYMEpHbIX 3anad cpeactBamu nakera PDEtools Matlab. Pemenue
IJIOCKOM 3a/lauyd TEOPUHU YIPYrOCTH B MEpPEeMELICHUAX M Jedopmanusix cpeiacTBaMu
naketa PDEtools. [locTtanoBka 3amauu, rpaHUYHbIE U HayajlbHbIE YCIIOBUS, PEILICHUE,
BBIBOJI IaHHBIX, CKPUIIT IPOTPAMMBI.

3anstue 17-18. MoaenupoBanue moJis gegopmManuii U HANPSKEHUH B MJI0CKOH
o0s1acTu. (4 yaca).

Coznanve reoMeTpUIeCKOr MOJIENH TTOCKON 00JIaCTH C 3a/TaHHBIMU UCTOYHUKAMU

rpaHUYHBIMHU  YCJIOBHUAMH, PCIICHUC IUIOCKOM 3aga4un TCOpHHU YIPYIroCTH, aHaJIM3



IMOJIYYCHHOI'O pPCIICHUA, OINPCACICHUC TOYCK, B KOTOPBIX BO3HHUKAIOT KPUTUYCCKUC

HaIpsHKECHUS.

JucHuIimHe «MaTremaTudeckoe MOJCIUPOBAHUEC) IMPCACTABJICHO B HpI/IJ'IO}KeHI/II/I I u

[IpakTnueckne 3aHATUA TPOBOMAATCS B CHICHUAIM3UPOBAHHOM ayauTopuu JIBOY.

IV. YUYEBHO-METONYECKOE OBECIHEYEHHE
CAMOCTOSATEJBbHOM PABOTHI OBYUAIOIIIUXCA

BKJIFOUAET B CEO:

e IJIaH-TPA(PHUK BBHIMOIHEHUS CAMOCTOSTEIbHON pabOThl MO NUCUUIUIMHE, B TOM

Y4eOHo-MeToanYecKOe 00eCeueHne CaMOCTOSATENbHON PabOThl 00YUAIOIIUXCS TIO

YHUCJIC MPUMCPHBIC HOPMbI BPECMCHH HA BBIITIOJIHCHHUC 110 KAXKI0OMY 3aJaHUIO,

* XapaKTEPUCTUKA

3aJIaHUN  JUIA

MCTOANYCCKHNEC PCKOMCHAAIWH 110 X BBIIIOJIHCHHIO,

e TpeOOBaHUSl K MPEJCTABICHUIO U O(QOPMIICHHIO PE3yJbTATOB CAMOCTOSTEIbHON

paboThI;

CaMOCTOSITENIbHOM  paboThI

¢ KPpUTCPHUHN OLCHKH BBIIIOJTHCHUS CaMOCTOSITEJIbHOM pa6OTBI.

CTY/JICHTOB

TECXHUYCCKUX 3aJa4

COBPCMCHHBIMH MCTOAAMU IMMOCTPOCHUS
MaTeMaTHYECKUX MOJEIeH 1 uX
MMPUMCHCHUA K OIITUMU3AIIUHN HAYYHO-
TEXHHUYECKHX 33724 B 001aCTH
po(heCcCHOHALHOM e TEIILHOCTH,

V. KOHTPOJIb JOCTUXXEHUS HEJEA KYPCA
Ne | KonTtpon Koap! 1 3Tansl popMupoBaHUs KOMIETEHLIUH OneHouHble CpeaCcTBa
/0 | upyemsle TEKYIUH | IpOMEexXy
paszaensl KOHTPOJIb | TOYHas
/ TeMBI aTTecTal
JTUCLIUILI ust
UHBI
1 | 3ansatus |OIIK- | npuHOUIBEI TOCTPOEHUSI MAaTEMATHUYECKUX
1-10 al MOJIEJIEH ISl PEIICHUsI HAyYHO-
TEXHUUYECKHX 3a7]a4 B paMKax
npoQeCcCHOHATIBHOM 1€ TENbHOCTH,
OCHOBBI BBIYMCIUTENBHBIX METO/I0B U Cobeceo
CPEICTB KOMNBIOTEPHOIO MOJICIMPOBAHUS | popia
CaMOCTOSTENILHO IIPUMEHATD 3HAHUS B (VO-1) Bompockr
00J1aCTH MaTeEMaTUYECKOTO W3 12 K 3a4€Ty
MOJICIIMPOBAHUS A1 PEIICHUS HAy4YHO- (IIP-12) 1-8




HaBbIKaMU KOMITBIOTCPHOTO
MOACIIMPOBAHU A

OIl
K-9

OCHOBHBIE IMPUHIIUIIBI MAaTEMATHYECKOTO
onucaHus (PU3NIECKUX TPOIIECCOB U
SIBJICHHMI, CBSI3aHHBIX C
npodeCCHOHAIBHON e TENHHOCTHIO,
MMEET NPEACTABICHUE O BO3MOXKHOCTAX
KOMIBIOTEPHOTO MOJICTUPOBAHUS
CIIOJKHEBIX 3a1a4

BBISIBIISITH (PH3UUECKYIO U
MaTEeMATHYECKYIO CYITHOCTb MPOIIECCOB H
SIBIICHUH, TIPEJIOKUTH COBPEMEHHEBIC
KOJIMYECTBEHHBIC METO/IbI UX OMUCAHUS U
peIIeHHsI, TPOBECTH aHAIIN3

2 (HEKTHBHOCTHU PEUICHHIA.

HaBBIKAMH aHAJIN3a PE3yJIbTATOB
MaTE€MaTUYeCKOro U KOMIIBIOTEPHOTO
MOJIeJMPOBaHUS, HEOOXOIUMOTO ISt
perieHus npooieM, BOZHUKAIOIINX B XOE
podhecCHOHAIBHON e TEeIbHOCTH

OK-

OCHOBHBIE ATAIlhbl MATEMATHYSCKOT'O U
KOMIBIOTEPHOTO MOJEIUPOBAHUS
(U3UYECKUX TPOIECCOB U MEPCIICKTUBBI
UX JaJbHEUILEr0 Pa3BUTHUS IS LEJIeH
caMopeanu3alyi U pa3BUTHSI TBOPUYECKOTO
MOTEHIIHANa B 001aCTH
poeCCHOHAITBHON JEATETLHOCTH

HUCIIOJIB30BaTh 3HAHUS B OGHaCTI/I
MaTeMaTHYECKOTO U KOMITBIOTEPHOTO
MOACIIMPOBAHUA AJId CAMOPA3BUTUA U
peanu3anuu B 00JacTH
pohecCHOHALHON e TEIIEHOCTH

CHOCOOHOCTBIO IPUMEHSTH OCHOBBI
COBPEMEHHBIX (PU3MKO-MATEMATHUECKUX
TEOPHH U BEIYUCIUTEIHHBIX METOIOB,
OCBaMBaTh HOBBIC CUCTEMBI
KOMITHIOTEPHON MaTEeMaTUKH IS

3¢ (HEeKTHBHOTO peLIeHUS
poeCCHOHANIBHBIX 3a1a4

3auarus
11-18

OrK-

MPUHIUIIBI TOCTPOCHUS MAaTEMATHYECKUX
MoJiesIel sl perieHns Hay4yHo-
TEXHUYECKHUX 3a]1a4 B paMKax
npodecCuoHaNBbHOM e TeIbHOCTH,
OCHOBBI BBIYMCIIUTEIIbHBIX METOJIOB U
CPEJICTB KOMIBIOTEPHOT'O MOJICTTUPOBAHUS

CaMOCTOATCIBbHO HpI/IMeHﬂTB 3HAHHUA B
00/1aCTH MaTeMaTHYECKOTO
MOI[GJII/IpOBaHI/IH JUUIA peIJ_ICHI/ISI HaquO-
TEXHHYECKHUX 3a/1a4

COBPEMEHHBIMH METO/IaMU MTOCTPOCHHUSI
MaTEeMaTUYECKUX MOJENeH 1 ux
NPUMEHEHHUS K ONTUMH3AIMH HAy4YHO-
TEXHUYECKUX 3a7a4 B 001acTu
npohecCHOHANBHOM e TeIbHOCTH,

Cobeceno
BaHHE
(YO-1)
na3 3-4
(TTIP-12)

Bomnpocsl
K 3a4eTy
9-13




HaBBIKAMHU KOMITBIOTEPHOTO
MOJEJINPOBAHUS

OIl | ocCHOBHBIE MPUHILIUIIBI MATEMATUYECKOTO
K-9 | onucanust puznyueckux mporeccoB u
SIBJICHHMI, CBSI3aHHBIX C
npoecCuOoHANBHOM e TEIbHOCTBIO,
MMeEET MPEACTABICHUE O BO3MOKHOCTAX
KOMITBIOTEPHOT'O MOJIETTUPOBAHMS
CJIOKHBIX 3aja4

BBISIBJISITh (PU3UYECKYIO U
MaTEMaTUYECKYI0 CYITHOCTh IPOLIECCOB U
SABJICHUM, IPEJUIOKUTH COBPEMEHHBIE
KOJIMYECTBEHHBIE METO/Ibl UX OMUCAHUS U
peneHus, IPOBECTH aHAIIN3

2 (HEKTHBHOCTHU PEUICHHIA.

HaBBIKAMH aHAJIN3a PE3yJIbTATOB
MaTE€MaTUYeCKOro U KOMIIBIOTEPHOTO
MOJIeJMPOBaHUS, HEOOXOIUMOTO ISt
perieHus npooieM, BOZHUKAIOIINX B XOE
npohecCHOHAIBHOM e TEIbHOCTH

OK- | oCHOBHBIE 3TaIbl MATEMAaTUYECKOTO U

3 KOMITbIOTEPHOTO MOJIETTUPOBAHMS
(bu3NYECKUX MPOILIECCOB U MEPCIEKTUBDI
UX JaJbHEUILEr0 Pa3BUTHUS IS LEJIeH
caMopealIn3alyy U Pa3BUTHS TBOPYECKOTO
MOTCHITMAIA B 001aCTH
npohecCHOHAIBHOM e TEIbHOCTH
UCIIOJIb30BaTh 3HAHUS B 001aCTH
MaTe€MaTHYeCKOro U KOMIIBIOTEPHOTO
MOJICIIMPOBAHUS JIJIsl CAMOPA3BUTHUSA U
peanu3anuu B 00JacTH
pohecCHOHALHON e TEIIEHOCTH
CIIOCOOHOCTBIO MTPUMEHSTH OCHOBBI
COBPEMEHHBIX (PU3MKO-MATEMATHUECKUX
TEOPHI U BBIUNCIUTEIBHBIX METO/IOB,
OCBauBAaTh HOBBIE CUCTEMBI
KOMITBIOTEPHOM MAaTEeMaTHKH ISl

3¢ (HEeKTHBHOTO peLIeHUS
poeCCHOHANIBHBIX 3a1a4

[Ipy mpoBeneHMM TEKymed W NPOMEKYTOUYHOW AaTTECTAlMU Uil CTYJAEHTOB-
WHBAJIUJIOB W JHI[ C OrPAHWYCHHBIMH BO3MOXKHOCTSMHU 3JI0pPOBbS 0OOECIEUMBACTCS
coOro/IeHre CAeAYIOMMUX 00X TpeOOBaHMIA:

- TOJb30BAaHUE HEOOXOJUMBIMU OOYYaIOIMIMMCS HMHBAIUIAM TEXHUYECKUMU
CpeACTBaMM IPU MPOXOXKACHUU TEKYIIEW M MPOMEXYTOYHOM MTOTOBOM aTTECTALMH C
YU€TOM UX UHJIMBUIYAJIBbHBIX OCOOCHHOCTEM;

- o0ecnieyeHHe BO3MOYKHOCTH O€ECHpPENSTCTBEHHOIO JOCTyNa O0y4arouuxcs
WHBAJIHUJIOB B ayJUTOPHUH, TyaJ€THbIE U JPyTHe MOMEUICHUS, a TAK)Ke UX MPeObIBaHUS B
YKa3aHHBIX IMOMEUICHUSAX (HAJIWYUE NaHAYCOB, IMOPYYHEH, PACIIMPEHHBIX JBEPHBIX
npoeMoB, TU(TOB, MPU OTCYTCTBUHM JU(GTOB ayauTOPHUS AOJDKHA pacrojaraTtbCs Ha
NEPBOM FTa)ke, HAIMYKE CIIeHUaIbHBIX KPeced U IPYTHX MPUCIIOCOOTICHUN).



- ¢opma MpoBeNIEHUs TEKYIIeW M MPOMEXKYTOYHON aTTeCTaluu sl CTYJIEHTOB-
MHBAJIMIOB U JIUI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI YCTAHABIUBAETCS C
Y4€TOM HHJUBHUIYAIbHBIX MCUXO(PU3UUECKHX OCOOEHHOCTEH (YCTHO, MUCHMEHHO Ha
OyMa)KHOM HOCHTEJIe, TUCbMEHHO Ha KOMITBIOTEpE, B (DOPME TECTUPOBAHUS U T.I1.).

TumnoBble KOHTPOJBHBIE 3aJaHUsl, METOJIUYECKHUE MaTepualibl, OIMpPEICSIONINe

MpOLEIypbl OLICHUBAHUS 3HAHUH, YMEHUI U HABBIKOB U (WJIM) OMbITA JAEATEIHHOCTH, a
TaK)Ke KpUTEPUU U IMOKA3aTEIN, HEOOXOAMMBIE JTsl OIIEHKH 3HAHWUH, YMEHH, HABBIKOB U
XapaKTepu3yolre dTanbl (OpMUPOBAHUS KOMIIETEHLIUA B TMPOILIECCE OCBOEHUS
00pa3oBaresbHOM MPOrpaMmbl MpeacTaBieHsbl B [Ipunoxenun 2.
VI. CHHUCOK YYEBHOM JINTEPATYPbI U TH®OPMAIIMOHHOE
OBECIIEYEHME JUCIHUIIJINHBbI

OcHoBHas quTeparypa
1. KynmukoB I'M. Metog ®Dypbe B ypaBHEHHUSX MAaTeMaTH4YECKOW (HU3HKHU
[DnexTpoHHBIN pecypc] : yueoHoe nocodue / I'.M. Kynukos, A.Jl. HaxmaH. — DaeKkTpoH.
TeKcToBbIe JaHHble. — CapatoB: Ali [Iu Op Menua, 2018. — 91 ¢. — 978-5-4486-0196-
5.
http://www.iprbookshop.ru/71568.html

2. Muayrun B.1O. YpaBHueHus maTemaTtudeckoil pu3mku [DNEKTPOHHBIN pecypc]:
kypc nekiuii / B.YO. ITuuyrun, A.H. [ludyruna. — DJEKTpOH. TEKCTOBbIC JaHHBIC. —
Omck: Omckuii rocynapctBeHHbli yHuBepeuret uM. @.M. Jloctoesckoro, 2016. — 180 c.
— 978-5-7779-1976-2.

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

3.  Bacumbe A.H. Matlab [DnexTpoHHBII pecypc] : CaMOyYUTENb.
[TpakTuyeckuii moaxon / A.H. BacuibeB. — DnekTpoH. TekcTtoBbie naHHbie. — CIIO. :
Hayka u Texnuka, 2015. — 448 ¢. — 2227-8397.

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

JlonoJiHUTe/IbHASA JINTEPaTypa
1. Tapacuk B.I1. MaTeMaTrnueckoe MOJIETUPOBAHNE TEXHUUYECKUX CUCTEM: YUCOHUK
- M.:HUL] UHOPA-M, 2016. - 592 c.
http://znanium.com/catalog.php?bookinfo=549747




2. Carankuna JI.B. Marematuueckoe MOJACIMPOBAHUE [DIEKTPOHHBIM pecypc]:
3a7a4yd M METOJbl MexXaHuku. YueOHoe mocobue/ Catankuna JI.B., IlenbkoB B.b.—
DJIEKTPOH. TEKCTOBBIE JaHHbIe.— Jlunenk: JIunenkuii rocy1apCTBEHHbBIN TEXHUYECKUM
YHUBEPCHUTET, 9BbC ACB, 2013.— 97 c— Pexum JOCTyTIA:
http://www.iprbookshop.ru/22880.html

3. CemenoB M.E. Maremarnueckoe MOAETHpPOBaHHE (DUBMUECKUX IPOIECCOB
[DnexTponHbIi pecypc]: yuedHoe nocoobue/ CemenoB M.E., Hekpacosa H.H.— DnexTpon.
TEKCTOBBIE JaHHbIe.— BopoHex: BOpoHEXKCKHI ToCyIapCTBEHHBIM apXUTEKTypHO-
crpoutenbHblil - yHUBepcuteT, ObC ACB, 2016.— 94 c.— Pexum pocrymna:
http://www.iprbookshop.ru/72919.html

Ilepeyens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOM CeTH
«HTepHeT»

1. www.edulib.ru — caiit LleHTpanibHOI OMOIMOTEKH 00pa30BATEILHBIX PECYPCOB.

http:/elibrary.ru - Hayunas anekrpoHHast Oubiamnorexa.

http://www.auditiorium.ru — caiit «Poccuiickoe o0pa3oBaHue.

http://www.rating.fio.ru — caiit @enepaunu UutepHeT-00pa3oBaHus.

http://www.netlibrary.com — CereBast OuOImoreKa.

AN R

http://www.rsl.ru — Poccutickas ['ocynapcTBeHHas OuOIMoTeKa.

7. http://www/mysopromat.ru/cgi-bin/index.cgi -caiiT «Moii conpomaT», Ha caiiTe

pa3MelleHbl yuyeOHble KYypChl, CTaThbH, MOJHOTEKCTOBbIE BEPCUU KHHUI MO MEXAaHUKE,
Hay4HbIE CTaThH.
IHepeyens HHGOPMAUMOHHBIX TEXHOJIOTHI U IPOTPAMMHOI0
o0ecrnieyeHnst
[Ipu ocymecTBiaeHNN 00pa30BaTEILHOTO MPOIIECcca CTyACHTaAaMH B MPOdheCcCOPCKO-
MPENO/IaBaTEeIbCKUM COCTABOM HCIIOJIB3YETCs CIEyIoNIee MPOrpaMMHOE 00ecTieueHue:
1. Microsoft Office (Access, Excel, PowerPoint, Word u T. n).
2. MathCAD, Matlab.
1. TIporpammHoOe oOecriedeHue IEKTPOHHOTO pecypcea caita JIBOY, Brmrouas ObC
JIBOY.
2. Marepuansl kypca, pasmeniensie B LMS BlackBoard, unentuduxarop: FU50219-

270800.68—MM-01: Marematnuueckoe MOICIUPOBAHHUE.



[Tpu ocyuiecTBIeHUU 00pa30BaTENIBHOIO MPOIECCA CTYACHTAMH U MPOPECCOPCKO-
NPErnoAaBaTeIbCKUM ~ COCTAaBOM  HCHOJB3YIOTCS  cleayioue  UHGOPMalnOHHO-
CIIPaBOYHBIE CUCTEMBbI:

Hayunas snexkrponnas 6ubmmuorexka eLIBRARY.

DNEeKTPOHHO-OMOIMOTEYHAS CUCTEMA U3AaTENhCTBA «JIaHby.

DnekTpoHHOo-0nbanoTeyHas cuctema «IPRbooksy.

DNeKTPOHHO-O0MOIMOTEeYHAs cUcTeMa «Znaniumy

Nudopmarmonnas cucrema "EJIMHOE OKHO nocryna k o0Opa3oBareilbHBIM

pecypcam".

VII. METOAWYECKHUE YKA3AHMS IO OCBOEHUIO
T CTUTLIAHBI

Ha u3ydenue gucuuruivHbl OTBOAUTCA 36 yaca ayAuTOpPHBIX 3aHATUU U 54 4daca
caMocTosITeNIbHOM paboTel. Ilnan-rpaduk camocToATenbHON pabOThl pa3MelnieH B
[Tpunoxenun 1.

PexoMeHAaluM MO0 HCHOJbL30BAHMK) MATEPHAJIOB Y4eOHO-MeTOIMYeCKOro
KoMILUIekca. Ha mnpakTuyeckux 3aHATUAX MpenojaBareib KOHTPOIUPYET paboTy
CTYJIEHTOB, OTBEYAET Ha BO3HUKAIOIIHE BOIIPOCHI, OJICKA3bIBAET X0 U METO]I PEILICHHUS.
Ecnu monydeHHbIX B ayJUTOPUM 3HAHUM OKAXKETCS HEJOCTATOYHO, CTYAECHT MOXKET
CaMOCTOSITENIbHO TIOBTOPHO TMPOYECTh JIEKIHUIO WM COOTBETCTBYIOIIEE IMocodue,
IPOCMOTPETh MPAKTUKYM € pa300paHHBIMU MTpuUMepaMu. JlJisi caMOCTOSTENbHON pabOThI
PEKOMEHJIyeTCsl HKCIOJIb30BaTh METOJUYECKHE YKa3aHUs M MaTephalibl MO Kypcy
«MaTtemaTueckoe MOJENHpPOBaHME» pa3MelieHHble B cucremMe BlackBoard,
uaeHTuGuKaTop Kypca FU50219-27.0800.68-MMO1: Maremartuueckoe
MOJIeJIMPOBAHUE.

[Ipu BBITOTHEHUH 3a/1aHHSI HA IPAKTHYECKOM 3aHITHH CIEAYET BBIIOIHUTH 3aaHHUE
«110 00pasily», NpeIIoKeHHOMY IpernoaaBaTesieM U chOpMyIUPOBATh BOMPOCHL. 3aTeM
BBIMIOJHUTh UHIMBUIYyalbHOE 3aAaHue. CaMOCTOSTENbHYIO pabOTy MOXKHO BBITIOJIHSTH
KaK Ha ayJIMTOPHOM 3aHATHM, TaK U CaMOCTOSITEIbHO BO BHeayaAuTOpHOe Bpems. [lpu

ATOM pe3yibTaT HEOOXOUMO OTIIPABUTH MPEMNOIABATEIIO HA IPOBEPKY.



[locne BbINONHEHUA 3aJaHUs], CTYAEHT 3alllMIAacT €ro MpernojaBaTelllo B
Ha3HAYEHHOE BpEMs.

Pexomennanuu mo padore ¢ Jureparypoii. TeopeTHUeCcKUil W MPAKTUYECKHUI
MaTepuand Kypca pa3bsICHEH B Marepualax y4eOHO-METOJUYECKOTO KOMILIEKCa,
npencraBieHHoro B cucreme BlackBoard, yueOHukax u mocoOusix u3 cnucka OCHOBHOM
Y JOTIOJIHUTEJIbHOM JINTEPATYPHI.

Pexomenaauuu mo moaroroBKe K 3a4yery. YCIEIIHas IOArOTOBKA K 3a4eTy
BKJIIOYAET padOTy Ha MPAKTUYECKUX 3aHATHUAX B TEUCHUE CEMECTPA, BHIIIOJHEHHE BCEX
3aJlaHUM MPENoJaBaTelisl U MOArOTOBKY TEOPETHYECKOro MaTepuana. [Ipu moaroroske k
3a4eTy HE0OX0aUMO pa3o0paTh OCHOBHBIE TEMBbI, IOCTAHOBKH 3a/1ay M HUCIIOJIb3yEeMbIe

METO/EL.



VIII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

JUCHUILIAHBI

CBCI[GHI/IH 0 MaTCpUuaJIbHO-TCXHUYICCKOM obecrieyeHUu W OCHaIHéHHOCTI/I

06pa3OBaTeJ'IBHOFO nmponecca: JICKIIUMOHHBIC U HMPAKTUYCCKUC 3aHATHUA 110 JUCIHUIIIIMHE

«MarteMmaTudeckoe MOACIUPOBAHHUC) ITPOXOJAAT B HUXKCYKA3aHHBIX ayJIUTOPHUAX.

HaumenoBanmue
000py10BAHHBIX
noMeIueHu u
noMeuleHu ! aJis
CaMOCTOSITeJILHOM
padoThI

IlepeyeHb OCHOBHOIO 000OPY/10BAHUSA

[Ipumopckuii kpai, T.
BnaguBocToxk,
OpyH3EHCKUN p-H,
Pycckuit Octpos, yi1.
Asixe 1., 1. 10, kopm. E,
Orax 8§, ayn. E§14

MynsTUMeauiiHas ayauTopus Ha 28 MOCa0YHbIX MECT.:

YyeOHast Mmebens Ha 28 MOCaI0YHBIX MeCT, MecTo mpemnoiaBaresns (CTod,
ctyn), [IK Mono6smoxk HP ProOme 400 All-in-One 19,5 (1600x900),
Corei3-4150T, 4GBDDR3-1600 (1x4GB), ITBHDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usbkbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty (11 mmr.)

Dkpad ¢ anekrponpuBogoM 236*147 cm Trim Screen Line (1 mt.);
ITpoexkrop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U
Mitsubishi (1 mr.); [Togcuctema cnenmanu3upoBaHHBIX KPETJICHUN
obopynoBanusi CORSA-2007 Tuarex; [Toncucrema BHICOKOMMYTAIUH:
Matpuusblii kommyTtatop DVI DXP 44 DVI Pro Extron; yaiuauTens
DVI no Butoii mape DVI 201 Tx/Rx Extron; ITogcucrema
ayTMOKOMMYTAIMH U 3BYKOYCHJICHHUS; aKyCTHUECKasi cucTeMa Jist
notonoyHoro MoHTaxka SI 3CT LP Extron; mudpoBoii ayauomporeccop
DMP 44 LC Extron; pacmmpenue st KouTposuiepa ynpasieauss [PL T
CR48. Tenesuzop LGFlatronM4716CCBA (1mit.)

Jlocka yueHn4eckasi AByCTOPOHHSISI MarHUTHAs, JUIsl TUCbMa MEJIOM U
MapKepOM.

IIpumopckuit kpai, T.
BnanuBocToOK,
OpYH3EHCKUN p-HT. ,
Pycckuii Octpos, yi1.
Asixe, 1, 1. 10, kop. A
(JTur. IT), OTax 10,
ka0.A1002

YunTanbHBIN 321 €CTECTBEHHBIX U TEXHUYECKUX HAYK:

Mono610k Lenovo C360G-i134164G500UDK — 58 mir.
WNuTterpupoBannbiii ceHcopHbiit auctuieit Polymedia FlipBox
Konup-npunrep-1BeTHON ckaHep B e-mail ¢ 4 noTkamu Xerox
WorkCentre 5330 (WC5330C)

[TonmHouBeTHBIN Konup-nipuHTep-ckanep Xerox WorkCentre 7530
(WC7530CPS)

PaGouue MecTa 1J1s1 J10Jeii ¢ OrpaHNYEHHBIMH BO3MOKHOCTAMH
3A0POBbsI OCHAIICHBI TUCIIICIMHU U puHTepamu bpaiins; o0opynoBaHbL:
MOPTATUBHBIMU YCTPOMCTBAMU JIJIsl YTCHUS TUIOCKOTIEYATHBIX TEKCTOB,
CKaHMPYIOIIMMH ¥ YUTAIOMINMH MAlIHHAMH BHICOYBEICUHUTENIEM C
BO3MOKHOCTBIO PETyJISILIUHU [IBETOBBIX CIIEKTPOB; YBEIMUNBAIOIIUMHU
HIICKTPOHHBIMH JYIIAMHU H yAbTPAa3BYKOBBIMH MapKUPOBIIUKAMHU

IIpumopckuit kpai, T.
BnanuBocToOK,
OpYH3EHCKUN p-HT. ,
Pycckuii Octpos, yi1.
Asixe, 1, 1. 10, kop. A
(JTur. IT), Otax 10,
ka0.A 1042

YuTanbHbli 321 NEPUOANYECKUX U3TAHUMN:

Mono6a0k Lenovo C360G-134164G500UDK — 5 miT.
Komup-nipuaTep-11BeTHOM ckaHep B e-mail ¢ 4 moTkamu Xerox
WorkCentre 5330 (WC5330C




YHUBEpCanbHbIN YATAJIBHBIN 34l

MHuorodyHkimoHaipHOE yeTpoicTBO (MDY)

Mouno6sok Lenovo C360G-134164G500UDK

[TepcoHanbHbIE CUCTEMBI JJ1s1 YUTATBHBIX 3aJI0B TEPMUHAIA — 12 mIT.
PaGouee mecto nns menua-3ana HP dc7700 — 2 .

IlepcoHasibHBIE CUCTEMBI ISl MEIMa-3aj1a B KOMIUIEKTE - 7 IIT.

[Ipumopckuii kpai, T.
BnaguBocToxk,
OpyH3EHCKUM p-HT. ,
yi. Aneyrckas, 1. 650,
Otax 2, 3m1.203

IIpumopckuit kpai, T. UuranbHbli 3aJ1 pEAKUX U3IaHUN:

BnaguBocTok, [IepconasibHBIE CUCTEMBI AJI YNTAIBHBIX 3aJI0B TEPMHUHAIA
OpYH3EHCKUN p-HT. , - 6mIT.

yi. Aneytckas, 1. 656, | [IpoexTop

Otax 3, 31.303 DKpaH

[Ipumopckuii kpai, T.

BnaguBocToxk,

3aJ 10CTyIa K 3JIEKTPOHHBIM pecypcam:

@pyH3EHCKUN p-H T.
pyH p ; [TepcoHanbHbIE CUCTEMBI JJ1s1 YUTATBHBIX 3aJI0B TEPMUHAIA — 15 mIT.

yi. Aneyrckas, 1. 650,
Otax 3, 3m.411

B menax obecrieueHusi crnenUanbHBIX YCIOBHHM OOy4Y€HUS WHBAIUAOB M JIHII C
OTpaHUYEHHBIMH BO3MOXXHOCTAMH 370poBbsi B JB®Y Bce 3manus o0opyaoBaHb
nagaycamu,  JudtamMy,  NOJABEMHUKAMH,  CHEIUAIM3UPOBAaHHBIMU  MECTaMH,
OCHAIICHHBIMU  TyaJETHBIMK  KOMHATaMH,  Ta0JauukaMud  MHOOpPMAIMOHHO-

HAaBUTALIMOHHOM MOIIEPHKKH.



IIpunoxenue 1 k padoyeii nporpaMmme y4eOHON AUCHUTITIMHBI

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMU
denepanbHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIET0 00pa3oBaHuUs

«/{aIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NH)XEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBLHON
PABOTbBI OBYYAIOIIIUXCA

mo JMCIMIIJINHE «MaTeMaTHueckoe MOACJIHPOBAHUCH
HanpasJsienue moaroroBku — 08.04.01 «CTpouTebLCTBOY»
Marucrepckas nporpamMMa «MopcKre THAPOTEXHUUYECKUE COOPYKEHHUS U COOPYKEHHS BOJHBIX ITyTEi»
®DopMa NOArOTOBKH (0YHAasA)

BaaguBocTok
2017

Iinan-rpadguk BHINOJHEHUSI CAMOCTOSITEIbHON PadoThl 0 AUCIHUILIUHE



Ne Jara/cpokn Bua camocrosiTebHOM IIpumepHbIe ®opma
n/n BBINOJIHEHHSA padoThI HOPMBbI BpeMeHH | KOHTPOJIsI
HA BBINOJIHEHHE
1 5 Henena [ToaroroBka Kk ycTHOMY 8 VO-1
cemMecTpa OIIpoCy MO TeMaM 3aHATHi 1-
10
2 10 nenens Pemenue 3aganuii mo temam 16 I1P-12
ceMecTpa 3ansaTuil 1-10
3 15 nenens IloaroroBka K yCTHOMY 8 YO-1
cemecTpa OTpOCy MO TeMaM 3aHSATHI
10-14
4 18 Henena Pemrenue 3aganuii mo TeMam 16 I1P-12
ceMecTpa 3aHsTui 15-18
6 18 Henens ITogroroBka k 3auery 24 3auer
cemecTpa
Htoro | 72 uac.

XapakTepuCTHKA 32IaHUM VIS CAMOCTOATEIbHON padoThl 00y4arOIUXCs U
METOAMYEeCKHEe PEKOMEHIALUH 10 UX BHIIOJTHEHUIO

NuauBuayaabHble 3a1aHUs

[Ipu opraHmu3anum caMOCTOSITEIHPHOM PabOThI MPETOaBaTelNb T0HKEH YUUTHIBATh
YPOBEHb MOATOTOBKM Ka)XJOr0 CTYJIEHTa U MPEABUAECTb TPYIHOCTH, KOTOPHIE MOTYT
BO3HHKHYTh TIPU BBIIOJTHEHUH CaMOCTOSITeNIbHONW paboThl. [lpemomaBarens maer
KaKJIOMY CTYJIEHTY MHJIMBHUIyalbHbIE U MU PepeHimpoBannble 3aaanus. Hekotopoie u3
HUX MOTYT OCYIIECTBIATbCS B rpymnne. Bbgada HMHAMBUAYaJIbHBIX pPaCYETHO-
rpaUIeCKuX 3aJaHU TPOU3BOAUTCS B 3aBUCUMOCTH OT MPOXOJUMON TEMaTHUKH Kypca
U ofpeJensieTcs npenojaaBareneM. Jlanee npuBoasaTcst 00pasibl perieHus.

NupuBuayaabHoe 3aganue 1 no remam 3ansatuii 1-5, 6a30Bblil ypoBeHb

3ananue 1. Ha ocHOBe MareMaTHueckoi MOJETN MaJbIX KOJIeOaHUM CTPYHBI U UX
pelIeHus METOJIOM pa3leNieHUusi NEPEeMEHHBIX MOCTPOUTh T'papUKU JIsi CBOOOJIHBIX
KoJieOaHmii, 0a30BbI YPOBEHb.

3ananue 2. Ha ocHOBe MaTeMaTHyecKOM MOJENU CTPYHbI, KOJIEOIIOIIECs B Cpeie,
COMNPOTHUBIIEHUE KOTOPOU MPOMOPIUOHAIBHO MEPBOW CTeNneHUu CKOpOCTUHO MmocTpouTh
rpaduk 3aTyxammux kojgebanuit B makere Mathcad, mpoaBunyThIil ypoBeHb. Pemienue:

mctuHT Mathcad



=3 ai=1 =500

$(e)=2-(z—1)

=

% Jf¢(z].513[“ ”]dm

0,0 5[4 {5500 o 22

Jamyxarowjue konebaHua

h:=0.05

o

UL (z,)=3el 1.4 .cos (q__t} _m(w-:-z]
i1 L, 1

NuauBuayajabHoe 3aaHue 2 10 TeMaM 3aHATHil 6-9, NPOABUHYTHII YPOBEHb

Hcnonb3yst MeTOI CETOK, COCTaBUTh pEIICHUE CMEIIaHHOW 3ajaud IS

ou 0Ju
nuddepeHuanrbHOr0  ypaBHEHUsSI TapabOJUYecKoro THla —— =

o o

TEIUIOMPOBOAHOCTH) MPH 33/aHHBIX HAYAJIbHBIX YCIOBHAX u(x,0)= f(x), u(0,£)=p(t),

(ypaBHEHUS

u(0.6,t)=t//(t), rae x€[0,0.6]. Pemenue BbIONHUTD npu h=0,1 nns t<[0;0.01] ¢

YETHIPbMS JECATUYHBIMU 3HAKAMHU, CUUTAA O = % . Ucnonp3oBate naket Matlab.



I"'paHn4YHBIEC ¥ HAYAJIBHBIE YCIIOBHS:
u(x,0) = cos 2x u(0,¢)=1- 6t

The MatLAB code:

clear all; clc;
1L=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

end;
for j=1:m
u(l,j)=0;
u(n,j)=0;
end;

Graph for u([, j):

20 ~

u(0.6,¢)=0.3624

NuauBuayaiabHoe 3aganue 3 mo remaMm 3ansaTuii 13-18, 6a3oBbiid

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

YPOBEHb



CpenctBamu koHeuHo-demMeHTHOro nakera PDE Tools Matlab pacuurtats mose
TeMIepaTyp OOHIEpHON CTaHIINH, CO3/IaTh TEOMETPHIO, 33/1aTh TPAHUYHBIC U HaYaJIbHBIC
yCIJIOBHUS, TPOBECTU aHAIHU3 PE3YJIHTATOB.

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] s
File Edit Options Draw Boundary PDE Mesh Solve Plot Window Help
(] O D 2| 9] roe| A | = | | X HeatTranster o] X ese Y: 149 |
Set formu e l
20
15
10F
sl
ok
S B
0 5 10 15 20 25 30 35
I nfo: Cickto select boundaries. Double-cick o open boundary condtion dishog bax =
1. Create boundary conditions:
_4? Boundary Condition = ||==]
Boundary condition eguation; h*T=r
Condition type: Coefficient Value Description
71 Neumann i
@) Dirichlet 0
h 1 Weight
s 500 Temperature
ox




4 PDE Toolbox - [Untitled] (= B
Fle Edt Options Dgaw Boundary PDE Mesh Sobve Plob Window Help
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20 T T T T T
15 g
10 —
51 |
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. | kit Home o fgo mesh, bl meah s el iy, ety st ks, phik |
Mesh creation:

Temperature distribution

"4 PDE Toolbox - [Untitled] === <
File Edit Options Draw Boundary PDE Mesh Solve Plot Window Help
T 7 T ] T 7 T :
= o @] 299 e A L = | S [[reatrransrer L[ x == V- 1218 |
| tifommte |R1-C1-c2-£1+R2+R3-E2E3 ‘
Time=100 Color: T
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15 - - 8000
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10 [ B 6000
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ol B 2000
1000
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| Info:  Selecta new plot, or change mode to alter PDE, mesh, or boundaries. | |

NupuBuayanbsHoe 3ananue 4 no remaMm 3ausatuid 13-18, npoaBUHYTHII ypoBeHb

PDE Toolbox (Using Visual Interface) — Mechanical/Structural

21P0E Tooox - Untited]

Fle 6t Optons Daw Boundwy PDE Meh Soke Plot Window Help
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4. Boundary Condition

=

Boundary condition eguation;

n*c*grad(uf+g*u=g

Condition type: Coefficient Value
@ Neumann g1 0

| Dirichlet 02 -100
") Mixed a1, q12 0
a21, q22 g

[=]

[=]

Description

Surface tractions

0 Spring censtants

T

Cancel

4. PDE Specification

o | e

Equation: Structural mechanice, plane stress
Type of PDE: Coefficient Value Description
@ Eliptic E 200E3 Y'oung's modulus
Parabolic nu 25 Poizson ratio
Hyperbolic K 0.0 Volume force, x-direction
) Eigenmodes Ky -D.EI Volume force, y-direction
rho 1.0 Density
Ok | Cancel |
- —— . — S g .
4] PDE Toclbox - [Untitled] ._ . IR T m—— | iﬁJ
File Edit Options Draw Boundary PDE Mesh Solve Plot Window Help
O @ || @ 2| 09| e | L0 L = || ] Structural Mech., Plane Stress - | % =S98 o 2418
Set formula: RA-E1
30 T T T T T
20 q
10F
0
-10 2
=20 - A
30 1 1 1 1 | Il Il Il 1
-100 80 -60 -40 20 a 20 40 60 80 100
Info Refined mesh consists of 338 nodes and 552 triangles. | Extt ‘ ‘
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YcrHbIe 0POChl U KOJJIOKBUYM

YcTHBIE OIIPOCHI ¥ KOJUIOKBUYM OCYLIECTBIISIETCS IPENOIABATEIEM T10 3aBEPILIECHUIO
U3YYEHHs Ka)XJ0ro paszziena. Bonpockl M 3aiaHus NpUBEAEHBI B NMpUiioxkeHuu 2. Jlns
NOJFOTOBKHU HCIIOJB3YETCS] OCHOBHAS M JIONOJIHUTEIbHAS JIATEpaTypa MO AUCLUILINHE
«MaremaTHueckoe MOJEIUPOBaHUE», a TaKkKe HHPopmalus, pasmemieHHas B LMS
BlackBoard.

Bompocsl, BO3HUKAOIME B IMPOLECCE IMOATOTOBKHM, CTYAEHT MOXET 3a4aTh
IPENoIaBaTeio 00 Ha KOHCYJbTAlMAX, JUOO uepe3 crneuuanbHoe cpenctBo LMS
BlackBoard.

TpeOoBaHus K NpeacTaBjeHUI0 U 0POPMIICHHUIO Pe3yJIbTATOB
CaMOCTOSITEIbHOM padoThI

Pe3ynbraTtel caMOCTOSITENBHOW PAabOThl CTYJEHT BBIIOJHSIET B BHJE PAaCUETHO-
rpaguueckoil padoThl M0 KaXXJIOMY H3ydyaeMOMy pasieny. PemeHue npeiokKeHHOTo
IperoiaBaTeseM 3aJaHusl JOJDKHO ObITh IPOBEACHO YKa3aHHBIMU METOJIaMU C TIOMOIIIBIO
cpeactB Mathcad u compoBoxaarbes rpagukamMu, WIITIOCTPUPYIOLIMMHU PE3YJIbTaThl
CpPaBHEHHUSI M3Y4YaeMbIX METOAOB pemeHus. [Ipm 3TOM HMCHOJB3YIOTCS BO3MOXKHOCTH

BBIUMCIUTEIBHON cpeapl Mathcad mo mpumeHeHHIO BCTPOCHHBIX (QYHKIMM JJIsI OLEHKU



HOTPEIIHOCTH. BBINMOTHEHHBIE W MPOBEPEHHBIE 33/1aHUsl OTCBHUIAIOTCS MPENoJaBaTesro
yepes cuctemy BlackBoard.
Kpurtepnu o1leHKH BbINOJIHEHUS] CAMOCTOSATEILHOI padoThI
CamocrosiTenpHas paboTa CTYJEHTOB BKIIIOYAET pacueTHO-Tpadudeckue padboThl o
KaXXJI0MY U3y4aeMOMYy pas3zielly, KOTOpble JOKHBI ObITh 3aIUINEHBI Y TPEnoaBaTes, a
TaK)Ke MOJATOTOBKY K YCTHBIM oIlpocaM. BrINoiHeHue 1 3aluTa pacueTHO-TpapuyecKux
paboT o0si3aTeNbHBl I caaud 3adera. Kpurepuu OLIEHKH KaXXIoro BHAa padOThI

NPUBEACHBI B IPUIIOKEHUH 2.



IIpunoxenue 2 k padoyeil nporpaMmme y4eOHON AUCHUTITIMHBI

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMU
denepanbHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIET0 00pa30BaHuUs
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Kon u popmyauposka

Jtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIETeHIHH
NPUHIAITBI TIOCTPOCHUSI MaTEMATHIECKIX MOJIEIIEH ISt
pEILICHUS] HAyYHO-TEXHUYECKHX 33/1a4 B paMKax
3Haer poeCCHOHAIBHON JeSTEHHOCTH, OCHOBBI
BBIYHCIIUTEIILHBIX METOJIOB M CPEACTB KOMIIBIOTEPHOTO
OIIK-4  cnocoOHOCTB MOJIETHPOBAHNS
JIEMOHCTPUPOBATh 3HAHUS
CaMOCTOSITEIILHO MTPUMEHSTh 3HAHUS B 00JIACTH
(byHIaMEeHTaIBHBIX u
Ymeer MaTeMaTUIeCKOT0 MOACTHPOBAHUS JJISl PEIICHUS
NPUKIAJHBIX JAUCIUTUINH
HAYYHO-TEXHHYECKHUX 3a7a4
POrpaMMBbI
MarucTparyphl COBPEMEHHBIMH METOAAMU TIOCTPOCHHUS
MaTeMaTUYECKUX MOJEJIeH 1 X IPUMEHEHHUS K
Brnameer | onTHMM3anu HAYYHO-TEXHUYECKUX 3a]1a4 B 00JIACTH
npodeccHoHaIbHOM AEATETLHOCTH, HABBIKAMU
KOMITHIOTEPHOTO MOZCITHPOBAHUS
OCHOBHBIC IPUHIIAIIBI MaTEMaTHYECKOTO OMUCAHHS
OIIK-9  crmocodHOCTh (U3UUECKUX MPOLECCOB U SABJICHHUMN, CBI3aHHBIX C
0CO3HaBaTh OCHOBHBIC | 3pger poeCCHOHATBHOM IEATCILHOCTIO, HMEET
pOOIEMBI CBOCH IIPEJICTABICHUE O BO3MOXKHOCTAX KOMIIBIOTEPHOTO
IPEAMETHOM 001acTH, TIpU MOJIETTMPOBAHUS CIIOKHBIX 3a/1a4
peleHuH KOTOPBIX
BOSHIKACT BBISIBIISITH (PU3UYECKYIO H MATEMAaTHUECKYIO CYIIIHOCTh
IPOLIECCOB U SIBJIICHHM, PEUIOKUTH COBPEMEHHBIC
HE00X0IMMOCTh B | YMmeer P > 1P P
KOJINYECTBEHHBIC METOJIBI X OTIMCAHUS U PEIICHHUS,
CJIO’KHBIX 3ajauax .
poBeCTU aHau3 3PPEKTUBHOCTU PEUICHUH.
BBIOOpA, TpeOYIOIIX
CHONB30BAHME HaBBIKAMH aHAJIM3a PE3yJbTATOB MATEMaTHYECKOTO U
KOMMYECTBEHHEBIX 1| Buageer | KOMUPIOTEPHOIO MOJCIMPOBAHNA, HE00X0AUMOTO 151
KAYECTBEHHBIX METOI0B peteHust mpodIieM, BOZHUKAIONINX B XOJI€
npodecCuOHATBLHOM 1A TeNbHOCTH
OCHOBHBIE 3Tallbl MATEMaTHYECKOTO U KOMITBIOTEPHOT'O
MOJICIMPOBAHMS (PH3HMUECKUX TPOIIECCOB U
3HaeT NIEPCIIEKTUBBI MX JAIBHEHIIETO PAa3BUTHS IS LeJIeH
camopeaTn3ainy U pa3BUTHs TBOPYECKOTO IMOTCHIINAA
B 00s1acTH Mpo(heCCHOHAILHON AEATEIbHOCTH
OK-3 rOoTOBHOCTBIO K
UCIIOJIb30BATh 3HAHUS B 00JIACTH MAaTEMAaTHYECKOTO U
CaMOpPa3BHTHIO,
KOMITHIOTEPHOTO MOZCITMPOBAHUS JJIsi CAMOPA3BUTHS U
caMmopeanu3alnui, Ymeer o
peanu3anu B 001acTH MPOdeCcCHOHATEHON
UCTIOJTB30BaHUIO
JeSITeTbHOCTH
TBOPYECKOTO MOTEHIIHAA
CIIOCOOHOCTBIO TIPUMEHSTH OCHOBBI COBPEMEHHBIX
(pU3HKO-MaTEeMaTHYECKUX TEOPHH M BEIYHCIUTEILHBIX
Brnanmeer | MeTom0B, OCBauBaTh HOBBIC CHCTEMBI KOMITBIOTEPHOM

MaTeMaTHKH U 3 (HEKTUBHOTO PEIICHUS
poeCCHOHANIBHBIX 3a]1a4

HIkana oueHuBaHUs YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMIA




Koa u Jranbl GOpMUPOBAHUS KpHUTepUH NnoKa3aTean
¢opmyaupo KOMIIeTCHIM U
BKa
KOMIIETEeHI]
HH
TIPHUHITUITBL CIIOCOOHOCTB CHOCOOHOCTh IPUMEHEHHUS
MOCTPOESHHUS OTIpeICIICHUS UH(POPMAIMOHHBIX
MaTeMAaTUYCCKUX HATpaBJICHU I TEXHOJIOTHA B  HAy4YHO-
MoJenen JUISL | TIEPCIIEKTUBHBIX HCCJICIOBATECILCKOM,
pereHns HAy4YHO- | WCCIICIOBAaHUHA C yYETOM | HAay4HO-IIEJarorm4ecKOi;
TEXHUYECKHX 33/1a4 B | MHPOBBIX TEHACHINHA | MPOEKTHO-
3HAeT paMKax Pa3BUTHA HAyKH, | KOHCTPYKTOPCKOH;
(ToporoBeIii | ipohecCHOHATHLHOM TEXHUKH W TEXHOJIOTHi; | MPOU3BOJCTBEHHO-
YPOBEHB) TIESITETFHOCTH, BBIIOJIHEHHE  HAYYHO- | TEXHOJIOTHYECKOM;
OCHOBBI TEXHUYECKUX paboT B | HAYYHO-WHHOBAI[MOHHOM;
BBIYUCITUTEIIBHBIX UHTEpecax HAYYHBIX | KOHCYJIbTAI[HOHHO-
METOJIOB M CPEJICTB | OpraHu3alui, 9KCICPTHOMN NEATSIBHOCTH
KOMIIBIOTEPHOTO TPEANPUITHA
OIIK-4 MOJEIUPOBAHUS IIPOMBIIIIJICHHOCTH,
CIIOCOOHOCTB OM3HEC-CTPYKTYP
JIEMOHCTPHP CaMOCTOSATEIFHO yMeEHHE BBIOMPATH | CIIOCOOHOCTH NPUMEHSTH
OBaTh MIPUMEHATh 3HAHMSA B | aJAC€KBATHBIE CIIOCOOBI H | COBpEMCHHEIC TEOPHH,
3HAHUA ymeer obiactu METOMBI pemeHns | GU3NKO-MaTeMaTHIECKUE
¢yamamenTta | (IPOABHHYT | MaTeMaTHYECKOTO TEOPETUIECKUX, u BBIUNCIIATEIIEHBIE
JIBHBIX W | BI YPOBEHB) | MOICIUPOBAHHUA [UIA | IPUKIATHBIX U | METOIBI
TIPUKIIATHBIX pereHus HAy4YHO- | SKCIEPUMEHTAIbHBIX
JUICTIATUTHH TEXHUYECKHX 3214 3amad,
MPOTPaMMBI COBPEMCHHBIMU BJIAJICHUE CHOCOOHOCTH COCTABIISITh
MarucTpaTyp METOJlaMHU COBPEMCHHBIMU OTIMCAHUS BBITIOJTHCHHBIX
BI MTOCTPOCHHUS criocobamu pacueTHo-
MaTeMAaTUYCCKUX MPOCKTHPOBAHUS U | 3KCIECPHUMEHTAIBHBIX
MoJIeNel 1 uX pacuera cucreM | pabor u
MIPUMEHCHUS K JHEProcHa0XKeHUs, pa3pabaTbIBaeMbIX
BIageeT ONTUMHU3AIIH TEOPMSIMH W METOIAMH, | MPOEKTOB, 00pabaThIBaTh
(Tmy6oxmit HAyYHO-TEXHUYCCKUX | NOCTIDKEHWH TEXHUKH M | W aHAJIM3HPOBATH
YPOBCHB 3a1a4d B 00JIacTH TEXHOJIOTHHA JUIA | TIOJY9eHHBIC PE3YNbTaTHI,
OCBOCHHSA) po¢eCCHOHATBHOM pemeHns TPUKIaTHBIX M | TOTOBHUTH JaHHBIC I
NIESITETFHOCTH, HAYYHO-TEXHUIECKHUX COCTaBJICHHUS OTYETOB U
HaBBIKAMHU 3amadq MIpe3CHTAINH, HAITUCAHUS
KOMITBIOTEPHOTO JTOKJIQJZIOB, CTATeH U
MOJICTUPOBAHHUS JIPYTOil HAy4YHO-
TEXHUYECKOU
JIOKYMEHTAILIUH
OIIK-9 OCHOBHBIC MPUHIIUIIBI | 3HAHUE MPOICCCOB U 3HAHUC aKTyaJbHOU
CIIOCOOHOCTB MaTEeMAaTUYECKOTO SIBIICHHUH, CBSI3aHHBIX C HAYYHO-TEXHUYCCKON
0CO3HaBaTh OTIMCAHUS npodeccruoHaIbHOM JUTEPaTyphl; 3HAHHE
OCHOBHEIE ¢bu3nIecKux JeSITeTbHOCTHIO, MIPaBUI 0(OPMIICHHS
poOIEeMBI MIPOIIECCOB U KPUTEPHUEB HAEKHOCTH | KOHCTPYKTOPCKOI
cBoeH | smaer SIBIICHU, CBASAHHEIX | M paboTococoGHOCTH JTOKYMEHTAIIIH B
MpeIMETHOM (noporoBbIii ¢ IpodecCHOHANBEHON CHCTEM H O6’beKT033 B cootBercTBun ¢ ECKJ]
obmacTu, ypOBCH) JIeSITETFHOCTHIO, CBOEH TIpeAMETHOMN
npu nMeeT obnactn
peleHnu IIPE/CTABIICHUE O
KOTOPBIX BO3MOXKHOCTAX
BO3HHKACT KOMITBIOTEPHOTO
HEo0X0AnMO MOJICTUPOBAHHUS
CTh B CJIOKHBIX 3aJ1a4
CIIO’KHBIX BBISIBIISITH CIIOCOOHOCTB COOpaTh U | CIIOCOOHOCTB OLICHUBATh
3agadax (U3UIECKYIO U MIPOAHAIM3HPOBATH YpOBEHb MTOKa3aTeseH
BBIOODA, MaTeMaTHIECKYTO HHPOPMALIIO, KOTOpast Ka4yecTBa, KOTOPBIE
TpeOYyIOIIX ymeer CYITHOCTB ITPOIIECCOB | TMTOMOKET BEIOPATh JTOCTIKAMBI TIPH
HCIIOJIb30Ba N — U SIBIICHUH, HOpPMAaTHBHBIC JTOCTYTIHBIX MPOIECCaXx,
HHE Biif ypoBerb) MIPEUIOKUTH MOKa3aTen KayecTBa IIepcoHae, pecypcax,
KOJINYECTBCH COBpEMEHHBIC HHPPACTPYKTYpE U
HBIX u KOJINYECCTBECHHBIC (MHAHCOBBIX CPEICTBAX B
Ka4yeCTBECHH METO/IbI MX OMTUCAHUS KOHKPETHBIX YCIIOBHSX

bIX MECTOO0B

1 pCIICHU, ITPOBECTU

IIPOU3BOACTBA




aHaJm3
3¢ HEeKTUBHOCTH
peILIeHU.
HABBIKAMU aHAJIN3a BJIaJICHUE METOAAMHU U CIOCOOHOCTh MPOBECTH
Pe3yIbTaToOB CpeICTBaMU OICHKH U aHaJIu3 BO3MOXHOCTEH
MaTEeMAaTUYECKOTO U aHaliu3a COOTBETCTBUS MOSIBJICHUSI HEJIOMYCTHMBIX
KOMIIBIOTEPHOTO MPEIbBISICMBIM HECOOTBETCTBHIA
S MOJIEIUPOBAHMUS, TpeOOBaHUIM K (nedexroB) mpu
(rryBoxii HEOOXOAUMOro st MPOCKTHPYEMOI MPOU3BOJICTBE U
ypOBEHD peuienus npodiem, NPOIYKLUH, UK OPU HCIIONIb30BaHUU
ocBoeHIs) BO3HHKAIOIINX B xciz[e OKa3aHWH 3 (3KcnnyaTauHH2
npodeccHoHaNbHON NPOCKTHUPYEMOH YCIYTH, | MPOEKTUPYEMOi
JIeSITENIbHOCTH WITY BBITIOJTHEHUH MPOIYKIUH, WU [IPU
MPOEKTUPYEMOH pabOThl | OKa3aHWW MPOEKTUPYEMOit
YCIIYTHU, WIN BBITIOJIHCHUU
MIPOSKTHPYEMOii pabOTHI
OCHOBHBIE JTaIlbl 3HAHUE 3HAHHE aKTyaJbHOU
MaTEeMAaTUYECKOTO U rOCyIapCTBEHHBIX HAYYHO-TEXHUYCCKON
KOMIIBIOTEPHOTO CTaH/APTaX M IPOYUX JIUTEPATYPHI; 3HAHHE
MOJICITUPOBAHHUS HOPMATHBHO-TIPABOBBIX npaBuil 0(hOpPMIICHUS
(dbuznueckux JIOKyMEHTax B cepe KOHCTPYKTOPCKOM
MPOLIECCOB U npodeccroHabHOM JIOKYMEHTALHH B
sHACT HepCHeIfTI/IBBI uX NeATEIbHOCTH cootBercTBHM ¢ ECKJ]
. | nmanpHeitmero
(TIopoToBBIi N
yPOBEH) pa3BUTHsL AJIs1 Liesieit
camopeali3anum u
pasBUTHS
TBOPYECKOTO
MOTEHI[MAA B
o0xactu
poeCCHOHATBHOMN
OK-3 JIESITEIIBHOCTH
FOT;)BHOCTB UCIIOJIB30BaTh 3HAHHS | YMEHUE BEIOUPATH CIocoOHOCTh MPUMEHSTh
° « B obnacTu | aieKBaTHBIE CTIOCOOBI U COBPEMEHHBIE TCOPHH,
camopassuT MaTEMaTUYECKOr0 H | METObI PELICHUS (bHU3HKO-MaTeMaTHIECKUE
o, ymeer KOMITBIOTEPHOTO TEOPETHYECKUX, Y BBIYUCIIUTEIIbHbIC
MOJICTIMPOBAHUS JUIS | TIPUKIAIHBIX U METO/Ibl, YBEPEHHbBIE
camopeanm3a | (IpOJABUHYT
i, b1t YpOBEHD) caMopa3BUTHUS U | 9KCHEePUMEHTAIbHBIX HaBBIKH Pa0OOTHI C
peanu3ainun B | 3a1ad, MaKeTaMH IPUKIAJTHBIX
UCIIOJIb30Ba
o o0xactu ) nporpamMmm
poeCCHOHATBHOMN
TBOPYECKOTO
N JICSITEIIBHOCTH
CHOCOOHOCTBIO CHOCOOHOCTh peuiath | CrIocoOHOCTh
MPUMECHATh  OCHOBBI | CJIOKHBIC HAYYHO- | CaAMOCTOSTEIILHO
COBPEMCHHBIX TEXHUYECKHE 3aJa4M, | OCBAaWBaTh M NPUMEHSITH
¢busuKo- KOTOpbIE OISl  CBOETO | COBPEMEHHBIC TEOPHH,
MaTeMaTHYECKHX U3yYCHUS TpeOyIOT | (HU3MKO-MaTeMaTHYECKHE
Teopuit u | pa3paboTku U | Y BBIYUCIHTEIbHBIC
BIIafieeT BBIYHCITUTEIbHBIX NPUMEHEHHUS METO/1bl, HOBBIE CHCTEMBI
(rmy0Ooxuit METOJIOB, OCBaWBaTh | MATEMaTHYECKUX U | KOMIIBIOTEPHOM
YpPOBEHb HOBBIC CUCTEMBI | KOMITBIOTEPHBIX MaTEMaTUKHU U CUCTEMbI
OCBOCHHS) KOMIBIOTEPHOH MOJIeIICH. KOMIIBIOTEPHOTO
MaTeMaTuKu JUTst MPOEKTUPOBAHUS U
3¢ GHEeKTHBHOTO KOMITBIOTEPHOTO
peleHus WHKUHAPUHTA
po¢heCCHOHATBHBIX (CAD/CAE-cucremsl) st
3a1au 3G PEKTUBHOTO peIICHHs
npoecCHOHABLHBIX 3a1a4

MeToauueckue MaTepHaJibl, ONIPEeACAAIONINE NIPOLHCAYPbI OHCHUBAHUA

pPe€3yabTaToB OCBOCHHUA JUCHHUILJINHBI



OueHoOYHBbIE CPEACTBA VIS IPOMEKYTOYHOM aTTecTauuu

IlepeyeHb THNIOBBIX BOIPOCOB K 324€Ty

1. OcHOBHbIE TOHATHS MaTeMaTUYECKOro MojaenupoBanus. Knaccudukanus
MOJIEJIEN.

2. Maremaruueckue MOJIENIN pazIuYHOM CTENEHU MPUOJIMKEHUS:
pacrnpeleieHHble U COCPEIOTOYEHHBIE, JIMHEHHBbIE U HEJIUHEIHbIE, CTaTUYECKUE U
JUHAMHYECKHE.

3. CmocoObl  TIpEACTAaBICHHWS ~ MAaTEMAaTHYECKUX  MOJEIICH: CUCTEMOM
OOBIKHOBEHHBIX JUdPepeHIIMaIbHbIX YpaBHEHUM, cHUCTeMO auddepeHImaaIbHbIX
YpaBHEHUH B YaCTHBIX IPOU3BOIHBIX.

4. Hcnonp30BaHHE NpPHU NPEACTABICHHUH MATEMaTUYECKHUX MOJENEH BEKTOPHO-
MaTpUYHOU (POPM, CTPYKTYPHBIX CXEM.

5. TlpuHUUOB TOCTPOEHUS MAaTEMAaTHUYECKUX MOJEe (U3NYECKUX MPOIIECCOB,
OCHOBHBI€ 3Tallbl MATEMATHUECKOTO MOJIEIMPOBAHUS, CTPYKTYPa MOJAEIIH.

6. VYpaBHEHUs 3aKOHOB COXPAHEHMS BEIECTBA, SHEPIUH U KOJUYECTBA JBUKEHUS
JUISI IOTOKOB YKUAKOCTEH U T'a30B.

7. BpIBoJ ypaBHEHUS KoJieOaHU, ypaBHEHUS TEIUIOIPOBOAHOCTH.

8. AnmpoxcuManuoHHble (HOPMYIbI ISl MPUOIMKEHHs] MPOU3BOAHBIX. [lopsimok
anmnpoOKCUMAIIH.

9. Meroa pa3aeneHus NEPEMEHHBIX Ul PELLIEHUS 3a/1a4 B YACTHBIX POU3BO/IHBIX,
MIOCTaHOBKA 3a/1a4yHu.

10. Meron ceTOK pelleHuss YpaBHEHUH B 4YacTHBIX Hpou3BOAHBIX. [lopsok
annpOKCUMAalUU Pa3HOCTHOU CXEMBI, CXOJIUMOCTb, YCTOMYMBOCTh METO/IA.

11. Metoasl pemienuii ypaBHeHus Jlamimaca, mMeTos penakcauuu, 0COOEHHOCTU
pelIeHUs U TEOMETPUUECKH CIOKHBIX 00s1acTel.

12. Berpoennsie  mpoueaypsl  MathCAD  ngnst pemieHuss  KpaeBbIX — 3ajad
TEIUIONPOBOAHOCTH, TOTEHIIMAIEHOTO TEUEHMUS.

13. OcoGeHHOCTH MOIETMPOBAHUS CPEACTBAMU KOHEUHO-3J1eMEeHTHOTr 0 nakera PDE
Tools Matlab

Kpurepun BbICTaB/IeHUSI OLIEHKH CTY/ICHTY Ha 3a4eTe M0 AUCHUIINHE

«MaTtemaTnieckoe MOJC/IHPOBAHUCH



Bannbl Onenka TpeGoBanus k chopMHUPOBAHHBIM KOMIIETEHIUSM
(pEUTUHTOBO | IK3aMeHa

i OLIEHKH) (crangapTHas)
60-100 «3auemy» OrueHka «3a4eTy BbICTABIISIETCS CTYICHTY, €CJIM OH TBEP/IO 3HAET
MaTepHal, FPaMOTHO U IO CYLIECTBY M3J1araeT ero, He I0MycKas
CYILIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOMPOC, MPABUILHO
MPUMEHSET TEOPETUYECKUE TOJOKEHUS TMPU  PELICHUH
MPaKTUYECKUX BOIPOCOB U 3a/1ay, CBSA3aHHBIX C MPUMEHEHUEM
3HaHUI B 00sacTu nMpodeCcCHOHANTBHOM NEATeTLHOCTH, BJIaICeT
HEOOXOMMBIMH HAaBBIKAMH M TPHEMaMU WX BBITIOJHEHUS C
WCTOJIb30BAHUEM BBIYMCIUTEIBHBIX CPEJCTB.

0-59 «He3auemy OueHka «He3a4eT» BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYUTEIBHOW YacTW Marepualia, JOMYCKAeT CYIIECTBEHHBIE
OomKnOKH, HEYBEpPEHHO, C  OONBIIMMHU  3aTPYyAHECHUSIMH
BBITIOJTHSIET MPAKTHYECKUE PAOOTHI, CBSI3aHHBIE C IPUMEHEHUEM
n3ydeHHOro Marepuana. OIEeHKa «HEyAOBIETBOPUTEIHHOY
CTaBUTCSA CTYAEHTaM, KOTOpbIE HE MOTYT MPOAOJIKUTH
oOyueHue 0e3 JOMOIHUTENBHBIX 3aHATUH 10 COOTBETCTBYIOMICH
JHCITUILINHE

OueHouyHbIe cpeCcTBA ISl TEKYLIeld aTTecTAlNH

Bompocsl  gis cobecepoBaHmii mo aucuMivinHe  «MaTteMaTmieckoe
MOJeJTHMPOBAHUE»

3ansarus 1-5

eOCHOBHBIE TOHATUS MaTeMaTHYECKOro MojaenupoBanus. Knaccudukanms
MOJEIIEH.

eMareMaTH4ECKHE MOJIEIH PA3IMUYHON CTENEHHN NPUOIMKEHUS: pacIipeieJICHHbIE U
COCPEIOTOYEHHBIE, IMHEHHBIE U HEJIMHEHWHBIE, CTATHYECKUE U TUHAMAYECKUE.

¢Crioco0ObI MpPEeCTaBICHUS MaTEMAaTHUYECKUX MOJIETeH: CUCTeMO OOBIKHOBEHHBIX
g epeHInaTbHBIX YpaBHEHHM, cUcTeMO# U depeHInaNbHbIX YPaBHEHUH B YaCTHBIX
IIPOU3BOJHBIX.

ellcnionp30BaHle MpU MPEICTABIECHUM MATEMAaTUYECKUX MOJIENE BEKTOPHO-
MaTpUYHOU (HOPM, CTPYKTYPHBIX CXEM.

3ansaTus 6-9

o[IpuHIMMIBI MOCTPOEHUSI MAaTEMAaTHYECKHX MOJeNeld (PU3NYECKUX MPOIECCOB,
OCHOBHBI€ 3TaIlbl MATEMATHYECKOTO MOJEIUPOBAHUS, CTPYKTYpa MOJAEIIN.

¢BrIBOJ ypaBHEHMsI KOJICOAHU, ypPaBHEHUS TEILIONPOBOIHOCTH.

¢ ANIMpOKCUMAIMOHHBIE (OpMyNbl A TpuOMMKeHus: npou3BOoAHBIX. [lopsimok

AllIIpOKCHUMAIIHNH.



3ausaTus 10-18

eMeroa pa3zeseHus NEPEMEHHBIX IS PEIICHUs 3a1a4 B YAaCTHBIX ITPOU3BOAHBIX,
IIOCTAHOBKA 3a/1a4H.

eMeTon CeTOK pelleHuss ypaBHEHMM B 4YacTHBIX MNPOou3BOAHBIX. Ilopsmok
anIIPOKCUMALMU PA3HOCTHOU CXEMBI, CXOAUMOCTh, YCTOMYUBOCTh METOAA.

eMeToabpl pewieHU ypaBHeHus Jlammaca, MeToa penakcaluud, OCOOEHHOCTH
pELIeHUs U TEOMETPUUECKH CIOMXKHBIX 00s1acTel.

eBcrpoennbie  mpouenypel  MathCAD st pemieHuss  KpaeBbIX — 3a1ay

TCINIONPOBOAHOCTHU, TIOTCHIIHAJILHOI'O TCUCHHA.

Kpurepun ouenku:

v" 100-85 GamoB BeICTaBISETCA CTYHEHTY, eciu 100-85 GauioB BICTABIIAETCS
CTYJIEHTy, €CIIM €ro OTBET II0Ka3bIBa€T NPOYHbIE 3HAHUS OCHOBHBIX IOJOKEHUI
U3y4aeMOM JAMCLUMIUIMHBI, OTJIMYAeTCsd TIIIyOMHOW W IIOJHOTOW pacKpbITUS TEMBI,
BJIQJICHHE TEPMHUHOJIOTHYECKHM  anmapaToM; yMEHHE OOBICHATh  IPHUHIIHUIIBI
MaTEMaTUYECKOT0 MOJIEIMPOBAaHUS (PU3NYECKUX IPOLECCOB, JelaTh BBIBOABI U
0000111eHNs, TPUBOAUTH MPUMEPHI NPUMEHEHHUS B 3aJadyax TEeIIooOMeHa; CBOOOJHOE
BJIaJICHUE MOHOJIOTUYECKOHN PEUYbI0, JIOTUYHOCTh U MOCIIEA0BATEIBHOCTh OTBETA.

v 85-76 6amioB BBICTABISETCS CTYACHTY, €CIIH €r0 OTBET, OOHAPYKUBAOIIU
POYHbBIE 3HAHUS OCHOBHBIX MOJIOKEHUN M3ydaeMoro pasjesa, OTIMYaeTcs TIyOuHOl u
IOJIHOTOM PpACKPBITUS TEMBI; BIAJICHHE TEPMHUHOJIOIMYECKUM amnmnaparoM; yMEHHUE
OOBACHATh MPUHLMIIBI MATEMAaTHUYECKOIO MOJAEIUPOBAaHUS (PU3MUECKHUX IPOLIECCOB,
Jienath BBIBOJABI M OOOOIIEHMS, JaBaTh apryMEHTHPOBAaHHBIE OTBETHI, MPHUBOJIUTH
OpUMephl; CBOOOJHOE  BIIAQJEHME  MOHOJIOTMYECKON  peublo, JIOTMYHOCTh U
IIOCJIEIOBATEIBHOCTh 0TBeTa. OHAKO NOIyCKAETCs OJHA - 1BE HETOYHOCTH B OTBETE.

v' 75-61 6asn BBICTABISIETCS CTYCHTY, €CITH €r0 OTBET, CBUACTEIbCTBYIONIHIA B
OCHOBHOM O 3HAaHUM OCHOBHBIX IIPUHLHMIIOB MAaTE€MAaTHYECKOIO0 MOZACIUPOBAHUS
(Gu3NYECKUX TPOIECCOB, OTIMYAIOUIMICS HEAOCTATOYHOW TIIyOMHOW M TMOJHOTOM
PACKpBITUS TE€MbI; HEJNOCTATOYHBIM YMEHHEM JaBaTbh apryMEHTHUPOBAHHBIE OTBETHI U
IPUBOJUTH MIPUMEPHI; HEAOCTATOYHO CBOOOJHBIM BJIAJIEHMEM MOHOJIOIMYECKON peyubto,
JIOTUYHOCTBIO M TOCJIEOBATENbHOCTBIO OTBeTa. JlomycKaeTcsi HECKOJIbKO OMIMOOK B

COACPIKaHNH OTBCTA.



v 60-50 6aoB BBICTABISETCS CTYACHTY, €CJIH €r0 OTBET, OOHAPY>KHUBAIOIIHIA
HE3HAHUE IMPOIECCOB OCHOBHBIX TMOJOXEHUN H3Yy4aeMoro pasjena, OTIMYAOUIUNCS
HErIyOOKUM PacKpbhITUEM TEMbl, HE3HAHUEM OCHOBHBIX MPUHIIMIIOB MAaTEMaTHYECKOTO
MOJICTUPOBAHUS (PU3NYECKUX TMPOIECCOB, HEYMEHUEM [IaBaTh apryMEHTHUPOBAHHbBIC
OTBETHI, CJIA0BIM BIAJCHUEM MOHOJIOTHYECKOW pPEUYbl0, OTCYTCTBHEM JIOTHYHOCTH W

IIOCJICA0BATCIIbHOCTH. I[OHYCK&I-OTC}I CCPBLE3HBIC OoImMOKH B COACPIKaHNU OTBETA.



