degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: MaremaTndeckoe MOICTUPOBAHNE HETMHEHHBIX MTPOLIECCOB
10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
npo¢uib NOArOTOBKHU: [IpuknagHas MateMaTuka 1 HHGOpMaTHKa

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa BIYUCITUTEIHHON QU3NKU

Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocraBui: B.A. T'ymiun, n-p ¢u3.-mart. Hayk, ipodeccop, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl BeraucautensHon ¢pusuku 01.06.2020



AHHOTANMA
Lenb nucnuIuiMHbBL SBIsieTCsl (PPMHUpPOBAHME Y CTYJACHTOB 3HAHWH W TIONYYEHUE MPAKTHUYECKUX HABBIKOB
MAaTEMaTUYECKOI0 MOJEIUPOBAHUS C MCHOJIB30BAHUEM COBPEMEHHBIX UYHMCICHHBIX METOJIOB COBPEMEHHBIX
3a/1a4 MEXaHHUKH CIUTOIIHBIX Cpe/l.
3aaun TUCIMITIMHBI BKJIIOYAI0T OCBOCHHUE CTYJeHTaMU 0a30BbIX 3HAHWUMN (ITOHSTHH, KOHIICIIIHIA, METOJIOB) B
00JTacTH YUCIICHHOTO MOJICIIUPOBAHMS B MEXaHUKE CIUIONIHBIX CPEJl; MPUOOPETEHNE TEOPETUISCKUX 3HAHUN U
MPAaKTUYECKUX YMEHUI W HABBIKOB B 00JACTH MAaTEMAaTHYECKOTO MOJICITHPOBAHNS; OKa3aHWE KOHCYIbTAIlUH 1
TIOMOIIH CTYJIEHTaM B IIPOBEICHUN COOCTBEHHBIX TEOPETUUCCKUX UCCIICIOBAHUN B O0JIACTH MAaTEMAaTHIECKOTO
MOJZIETTUPOBAHUSI.
[Tocrne ocBoeHHst Kypca CTyAEeHT OyAeT 3HaTh OCHOBHBIE MOJENH MEXaHUKH CIUIONIHBIX CpEl; OCHOBHBIC
MOHATHS U TPUHIUIBI YUCICHHBIX METOJOB JIJISl PEIICHHUS 33/1a4 MEXaHUKU CIUIOIIHBIX CPEJ U YMETh MOHAThH
MOCTaBIICHHYIO 33Jlady; MCIOJIb30BaTh CBOW 3HAHUS ISl pelicHus (QpyHIaMEHTAIbHBIX W MPUKIATHBIX 3a/1a9
MEXAHUKH CIUIOUIHBIX CPEJ; OLICHUBATh KOPPEKTHOCTH MOCTAHOBOK 3a]1a4.
OHn Oymer BiIajeTh HAaBBIKAMH OCBOCHHS OOJBIIOr0 0ObeMa WH(MOPMAIMU; HAaBBIKAMH CaMOCTOSTEILHOMN
paboThl U OCBOCHHWSI HOBBIX JMCIUIUINH; KyIbTypOW MOCTAHOBKH, aHAIHM3a M PEUICHHS MaTeMaTH4ecKUX U
MPUKJIAIHBIX 33/1a4, TPEOYIOIIHX I CBOSTO PEIISHUS UCIIOIB30BAHUS MATEMATHIECKUX TIOAXO0J0B U METOJIOB
pelIeHus 3a/1a4 MEXaHUKU CIUIOIIHBIX Cpell.

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
q)OpMI/IPOBaHI/Ie Y CTYACHTOB 3HAaHUU H MOJIY4YCHHUC IPAKTHUYCCKUX HABBIKOB MAaTCMATUYCCKOI'O
MOAC/IUPOBAHHUA C HUCIOJIBb30BAHUEM COBPEMCHHBIX YHCJICHHBIX METOAOB COBPCMCHHBIX 3alay
MCXAaHWKH CIUIOHIHBIX CPCA.

33)13‘11/[ JAUCHUIIINHBI
¢ OCBOCHHC CTyACHTaMHU 0a30BBLIX 3HAHUU (HOHHTHﬁ, KOHLICHI_II/II\/’I, MGTOI[OB) B 00JIACTH YHCIICHHOTO
MOJCIMPOBAHNA B MEXAaHUKE CIUIOIIHBIX CPCA;

. NpUOOpeTeHNEe TEOPETHUECKUX 3HAHUM W IPAKTUYECKUX YMEHMH M HAaBBIKOB B 00J7acTH
MaTeMaTH4YeCKOro MOIECIUPOBAHUS;

. OKa3aHWE KOHCYJbTAIM M TIOMOIIM CTYJSHTaM B IPOBEICHUU COOCTBEHHBIX TEOPETHUYECKHX
WCCIIeZIOBAHMI B 00JIACTH MaTeMaTHUECKOTO MOJICTTMPOBAHUSI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 001acTi WCCIICZIOBAHUH B 001aCTH MHPOPMATHKH W BEIYMCITUTEIBHOM
MH()OPMATUKHU U BBIYUCIIATEILHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYIO 3HAYMMOCTh

CcrocoOeH Ha HayYHOM si3bIKe opMyInpoBaTh  |OITK-2.3 BiameeT mnpod)ecCHOHANBHON TePMHUHONOTHEHH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTepatype, o0afaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIIK-4 2
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu

Crniocoben MPUMEHSTD 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JIs
pelIeHus OCTAaBICHHOH 3a1aut, (POPMYITHPOBAHHUS BHIBOIOB
Y OLICHKH TIOJIy4EeHHBIX PE3yJIbTaTOB

MAaTEMAaTUuKHU, CCTCCTBCHHBIX HAYK U
I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX

TAVIINTTATTT

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS




LvALIVUYIUL Kax

OIlK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBLHYIO
MH(OpPMAINIO, BBICIATh B HEH TNIaBHOE, CTPYKTypHpPOBATh,
ohOpMIIATH M TPEICTABIATH B BHAC AHAIUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMH BHIBOJIAMH ¥ PEKOMEHTIAIIHSIMHU

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
* OCHOBHBIE MOJIEIM MEXaHUKH CIUTOIIHBIX CPEel;
* OCHOBHBIC MOHSITUS U MPUHUUIIBI YUCICHHBIX METOJIOB ISl PEIICHUS 3a]lad MEXAHUKHU CIUIOLIHBIX
cpen.

YMETh:
* TIOHATH MOCTABJICHHYIO 3a7a4y;
*  WCIIOJIb30BaTh CBOM 3HAHUA JJISl PEIICHUS (PYHIAMEHTAIBHBIX W TPHUKIATHBIX 33/1ad MEXaHUKU
CIUTOIIHBIX CpeZ;
* OLEHUBATH KOPPEKTHOCTH MOCTAHOBOK 3a/a4.

BJIAJICTh:
* HABBIKAMHU OCBOCHHUS OOJBIIOr0 00bheMa HH(pOopMaIHH;
* HaBBIKAMHU CAMOCTOSTEIHLHON pabOThl U OCBOCHHS HOBBIX JUCIIUTUINH;
* KyJbTYpPOW MOCTAHOBKH, aHAJIM3a U PEUICHUS MAaTeMaTUYECKUX W MPUKIATHBIX 33/1a4, TPEOYIOInX
JUISL CBOETO pEIIeHMs] HCIOIb30BAHMUS MaTeMaTHYeCKUX TOAXOAOB M METONOB peIIeHHs 3a/1ad
MEXAHUKU CIUIOUIHBIX CPE.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Metox MAC. 4 10
Merton pacuiermieHuss 10 (YU3HYECKUM
2 dakTopamM  JUIsI  pacueToB  TEYCHUH 4 10
HECKMMAaEMOM KHUJIKOCTH.
3 OCHOBHBIE NPUHIUIIBI MaTeMaTHYECKOTO 6 10
MOJEIINPOBAHHUS.
4 IIpumeps! pemeHnss KOHKPETHBIX 3a7ad. 4 10
5 [Ipobnembr MOJEJINPOBAHUS ) 10
TypOyJICHTHOCTH.
6 CeTouHO-XapaKTepUCTHIECKUE METO/IBI. 4 15
7 YpaBHEHUS HEC)KMMAEMOM >KHJIKOCTH. 6 10
Nroro yacos 30 75
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 3 (Ocennwii)

1. Metrox MAC.




OnHOMEpHOE MOZIeNIbHOE ypaBHEHHE nepeHoca. KOoHeUHO-pa3HOCTHBIE CXeMbl, yCTOWYUBOCTh (METOA
Heiimana, meton auddepeHunanbHpIx nNpubamKeHuii), MOHOTOHHOCTE. Meton MAC (cTpykTypa
STUCHKHN, KOHEUHO-Pa3HOCTHasi cxema, Mapkepsl). Mertog SMAC u apyrue moaudukaiuu MeTona
MAC.

2. Merox pacmeruieHuss 1o (¢u3ndeckuM (¢GakTopaMm s PacyeToB TEUCHHH HECKUMAEMOM
AKHUJKOCTH.

Merton pacuierieHust o (Gu3ndecKuM (akTopaM JUIsl pacdeToB TEUEHUH HEC)KMMAeMOW KHUJIKOCTU
(MEPAHX). Iloctpoenue rubpuanoii koHeuHO-pasHocTHOM cxembl MEPAHX nnsi omHOMepHOTO
MOJEJIBHOIO ypaBHeHHsA. KOHEUHO-pa3HOCTHasi cxeMma, AallpOKCHMAlUs, CXEMHas [JUCCHIIAIMs,
MOHOTOHHOCTh. ComnocTaBieHue C H3BeCTHbIMH cxemMamu nepBoro (l'omynoB), Broporo (Mak
Kopmak), Tpetbero (XonoqoB) mopsakoB TouHocTd. [locTaHOBKa 3a/lauu U ee JTUCKPETHU3alus ISt
cilydass JAByX MPOCTPAHCTBEHHBIX IEPEMEHHBIX - TIOTOKOBBI BapHaHT 3allUCH Pa3HOCTHBIX
ypaBHeHuil. Pacuer namnenust B mpurpaHndHbeix suedikax (Mcron). [Ipsimble M WTepalMOHHBIC
MeToAbl pemeHus ypasHenus [lyaccona.

3. OcHOBHEIC OPUHOHUIIBI MATEMAaTUYCCKOIO MOJACIUPOBAHUS.

Beenenne. Maremarnueckoe mozpenupoBanne (MM) U ero Mecto B HAayYHBIX HCCIICAOBAHUSIX H
aBTOMAaTH3alUH MPOEKTUpOBaHMUs. OCHOBHBIE MPUHIMIIBI MaTeMaTH4ecKOro MonenupoBaHusi. MM
HEJIMHEWHBIX IIPOLIECCOB MEXAHUKU CIUIOIIHON CPEMBI.

4. IIpumMeps! perieHuss KOHKPETHBIX 3a/ad.

O06o01IeHre MeTo/Ia Ha CITy4ar TEYeHUU CO CBOOOMHON IMOBEPXHOCTHIO, TEUSHUN HEOMHOPOIHOHN 1O
IJIOTHOCTH JKUJIKOCTH, TPOCTPAHCTBEHHBIX TeueHui. I[IpuMepsl pacyeToB KOHKPETHBIX 3a/ad.
[TocTtpoeHue nmakeTa NpUKIAAHBIX TporpaMM. [IpuMepsl MpakTUUECKOro UCHOIB30BAHUS TTAKETA.

5. [IpoGemb1 MogeTMPOBaHUS TypOYIEHTHOCTH.

OCHOBHBIC MAaTEMaTUIECKHE MOJIEIH TypOYJIEHTHOCTH, UX CBOHCTBA, CPAaBHEHUE.
6. CeTOYHO-XapaKTePUCTUICCKIE METOIBI.

OO6nacTh MpUMEHEHHUS, 0COOCHHOCTH PETH3AUIINH, TPUMEPHI HCIIOIh30BAHMS.
7. YpaBHEHUSI HEC)KUMAEMOU KUIKOCTH.

3aKOHBl COXpPaHEHUS M YPAaBHEHUS JBMXKEHHMS HEC)KMMAaeMOW JKMIKOCTU B IPUMHUTHUBHBIX
MEepPEeMEHHBIX W B TMEPEeMEHHBIX BHXpb-QyHKUMA TOKa. KoHcepBarmBHasi Qopma ypaBHEHHUH.
[TocranoBka 3axay. I'paHnyHbIE yCI0BUS HAa TBEpAOM noBepxHocTU. Yeiuosus Toma, Bynca.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHALLICHHAS! MYJIBTHMEAHAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTepaTypa
1. deitnmanoBckue seknuu 1o ¢pusuke [Teker] / P. @eitaman, P. Jletiton, M. Canpc ; mep.c anmi. A. B.
Edpemona , 0. A. Cumonosa ; nog pen. 5. A. Cmopoaunckoroh[Bein.] 7id®u3nka CIIOMIHBIX Cpef -
M.YPCC : Knwxnsrii oM "JInbpokom",2011
2. YUucnennsie Metogsl [Teker] / H. C. baxsanos, H. I1. XKuakos, I. M. KoGenbkos ; MI'Y um.
Jlomonocosa - M.BMHOM. JIa6. 31auuii,2006



JlononHuTeNbHAS TUTEpATypa
1. UucnenHoe MojiemupoBaHue B MexaHuKe CIuIomHbIx cpen [ Tekcer]/O. M. BenonepkoBckuid,
[MoHorpadus], -M., Hayka, 1984
2. Mexanuka xuakocty u raza [Texcr] / JL. I. JlownsHckuit - M.Hayka, 1987

3. Beruucnurensnas ruapoauaamuka [ Texer] = Computational fluid dynamics/I1. Poyy, -M., Mup,
1980

4. Meto/ipl pellieHnst CeTOUHBIX yYpaBHeHuH [ Tekcr] : yue6. mocoome ais By30B / A. A. Camapckuid, E.
C. HukonmaeB .— M. : Hayka, 1978 .— 592 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://www.icad.org.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Kommnunsaropsr C++
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, U3ydJaroufii Kype, J0JKCH ¢ OJHON CTOPOHBI, OBJIaJeTh OOLIMM IMOHATUHHBIM allaparoM, a ¢
Jpyroil CTOPOHBI, 1OJDKEH HAYUUThCS IPUMEHATh TEOPETUUECKUE 3HAHNSI HA IIPAKTHKE.

B pe3YyIbTaTeC HU3YUCHHUSA AUCUHUIUIMHBI CTYACHT HOOJDKCH 3HAaTb OCHOBHBLIC OIIPCACIICHUAIIOHATUA,
AKCHUOMBI, MCTObI 1OKAa3aTCJILCTB.

VYeneniHoe ocBoeHUeE Kypca TpeOyeT HanpsHKEHHOM caMOCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEoOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

* YTEHHUE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHON JIUTEPATYPBbI;

* 1popaboTKy yueOHOro Marepuaia (mo yueOHOH M HayyHOW JUTeparype), MOArOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSTEIbHOIO M3YyHEHHUS, Jl0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

* BBINIOJHEHHE 3aJaHUH IO KYpCY;

* TIOATOTOBKY J1JAOOPaTOPHBIM 3aHATHUSM, SK3aMEHY.

PykoBOACTBO ¥ KOHTPOJbL 3a CaMOCTOSITENBHON paboOTOM CTyJAeHTa OCYIIECTBISIETCS B (opme
WHIUBUAYAJIbHBIX KOHCYIBTALIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
Kadeapa BEIYUCIUTEIBHON (PU3UKU

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: B.A. I'ymun, a-p ¢us.-mar. Hayk, podeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00macTi WCCIICZIOBAHUM B 001acTH MHPOPMATHKH M BEIYHCITUTEIBHOM
MH(POPMATUKHU U BBIYUCIIATEILHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

CcrocoOeH Ha Hay4HOM si3bIKe GopMyInpoBaTh  |OITK-2.3 BiameeT mnpodecCHOHANBHON TePMHUHONOTHEHH,
PO()eCCHOHAIBHBIC 324K HCIIONIb3yEMOM B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh OIIK-4 2
pelleHue MOCTaBIEeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu

Criocoben MPUMEHSTh 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JIJIs
peIIeHus OCTAaBICHHOH 3a1auk, (POPMYITHPOBAHHUS BHIBOIOB
¥ OLICHKH TIOJIy4EeHHBIX PE3yJIbTaTOB

MaTeMaTHUKH, €CTECTBEHHBIX HayK U
MH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH H TPEACTaBIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynabrare u3ydeHWs IUCHUIUIMHBI «MareMaTudeckoe MOJCIMPOBAHUE HEIMHEHHBIX MPOIIECCOBY
00yJarouiCs JTOIDKEH:

3HATh:
* OCHOBHBIC MOJICJT MEXaHUKH CILIOIIHBIX CPE;
* OCHOBHBIC IOHATHUS W NPUHIUIBI YUCICHHBIX METOIOB JUISl PEIICHHS 337a4 MEXaHUKHU CIUIOIIHBIX
cpen.

yMeThb:
* TIOHATH NOCTABJIECHHYIO 33/1a4y;
*  HCHIOJIb30BAaTh CBOM 3HAHUS JUIS pPEIICHUS (YHIAMEHTAIBHBIX M MPUKIATHBIX 337a4 MEXaHHKH
CIUIOIIHBIX CPer;
* OIICHUBATh KOPPEKTHOCTH MOCTAHOBOK 33/1a4.

BJIA/IETh:
* HaBBIKAMH OCBOEHHS OOJIBIIOTO 00beMa HH(OPMALIUH;
* HaBBIKAMH CaMOCTOSTEIBHOM PabOTHI U OCBOCHHUS HOBBIX JMCIUILINH;
* KyJbTYpPOH NMOCTAHOBKH, aHAJHM3a M PEIICHUs] MaTeMaTHYSCKUX W MPHKIAJHBIX 33134, TPEOyFOIIIX
JUIL CBOETO pEIICHHs] HCIOJIb30BAHUS MAaTeMaTHYeCKUX IOAXOJOB M METONOB pELIeHUs 3a1ad
MEXaHUKH CIUIOIIHBIX CPEI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Maremarnueckoe monenupoBanue (MM) u ero MecTo B Hay4HbIX UCCIEIOBAHUSAX M aBTOMAaTU3aLUN
[IPOEKTUPOBAHUS.
2. OCHOBHbIE IIPUHIUIIBI MATEMAaTUYECKOTO MOZIEIMpoBaHusl. MM HenMHENHHBIX NPOLECCOB MEXaHUKU
CIUIOIITHOM CPEJBI.




3. 3aKkoHBl COXpaHEHUS! U YPAaBHECHHUS MABIDKCHHS HECKUMAEMOW >KUAKOCTH B NPUMHUTHUBHBIX
MepEMEHHBIX M B IEPEMEHHbIX BHUXphb-pyHKuIMS Toka. KoHcepBaruBHas ¢opMa ypaBHEHHIL.
ITocTanoBka 3a1a4. [ paHU4HbIE YCIOBHS HAa TBEPIOM NOBEpXHOCTU. YcnoBus Toma, Bynca.

4. O)Z[HOMCpHOC MOJCJIIBHOC YPaBHCHUEC NIEPEHOCA.

5. KoHneuHo-pa3HOCTHBIE cXeMbl, ycToWuMBOCTh (MeTon Helimana, meron muddepeHIHanTbHBIX
NpuOIMKEHU ), MOHOTOHHOCTb.

6. Meton MAC (cTpykTypa UKy, KOHEUHO-Pa3HOCTHAs CXeMa, MapKepHl).
7. Metox SMAC u npyrue moaudukanuu meroga MAC.

8. Merog pacuiemieHus Mo GU3NIECKUM (akTopaM AJsl pacyeTOB TEUEHUH HEC)KMMAEMON >KUAKOCTH
(MEPAHX). Iloctpoenne rubpumHoii KoHeuyHO-pa3sHOCTHOM cxembl MEPAHX nans omHomepHOTO
MOJEJIFHOTO YPaBHEHHS.

9. KoHeuHo-pazHOCTHAasi cXema, amnmpoKCHMAIMs, CXEMHas JUCCHUMAIMs, MOHOTOHHOCTD.
ComnocraBnenne ¢ m3BecTHhIMH cxemamu mepBoro (I'omynoB), Broporo (Mak Kopmak), Tperhero
(XomomoB) MOPSIAKOB TOYHOCTH.

10. IlocTaHoBKa 3ajauu U €€ AUCKpEeTH3alMs Ul Cilydas JBYX IPOCTPAHCTBEHHBIX IEPEMEHHBIX -
MOTOKOBBIN BapUaHT 3allMCH Pa3HOCTHBIX YPAaBHEHUH.

11. PacueT naBneHust B IpurpaHuyHbIX siueiikax (Mcton).

12. IIpsiMble 1 UTEpaLlMOHHBIE METOABI penieHus ypaBHeHus Ilyaccona.
13, IlpuMepsl pacueTOB KOHKPETHBIX 3a/1a4.

14. ITocTpoeHune makeTa NpUKIaAHBIX IPOTPAMM.

15. IlpuMepsl MPaKTUYECKOTO UCIIONb30BAHMS ITAKETA.

16. CeTouHO-XapaKTEpUCTUIECKUE METOBI.

17. IIpobnembl MOAETUpPOBaHUs TYpOYIEHTHOCTH.

MaxkcumanbHbii 0amn 3a cemectp — 100. U3 Hux:

» IlepBoe 3aganne — makcumym 30 OamioB (B CpoK mpenocraBieHa padoraromas nporpamma — 15
0ayoB, B CPOK NPENOCTABIEH OTYET C ONHMCAHHEM METOAA, AHAIM30M CXOIUMOCTH U BEPHBIM
pesynsrarom — 15 Oamnos). Kaxnas cnenyromas Henens 3aJepX KW — YMEHbLICHHE MakCUMyMa Ha
10%.

*  Bropoe 3amanue — makcumyM 30 GanoB (B cpok MpepocTaBieHa paboraromias nporpamMma — 15
0ajIoB, B CPOK MPENOCTaBICH OTYET C ONMCAHMEM METONAd, aHAJU30M IMOpSAAKAa anipoKCUMAaluu
MeToJia U BEPHBIM pe3yibTatoM — 15 OamoB). Kaxnas criemyromast Hesens 3alepKKH — yMEHbIICHHE
Makcumyma Ha 10%.

» OrtBer Ha 5K3aMEHAMOHHBIN OnieT — MakcumMyM 30 6aoB.

* Ilocemenwne nexnuii — makcumyM 10 6amroB (1 Gawt 3a JeKIUIO).

CootBerctBue OamioB u omnenku: 80 — 100 — ommuno, 50 — 79 — xopomo, 30 — 49 -—
YIOBJIETBOPUTENBHO.

HToroBas oleHKa BbIUUCIAETCA IMocie JaeseHus 6amuta Ha 10 u okpymieHns A0 OmmKaWIiero 1meiaoro
quca.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. Maremarndeckoe MmoaenupoBanue (MM) u ero MecTo B HayYHBIX UCCJIEJOBAHUSX U aBTOMATH3AI[IU
MNPOCKTUPOBAHUA.

2. OcHOBHBIE IPUHIUIIBI MATEMaTHIECKOTO MOIEIHPOBaHUsl. MM HelnMHEHHBIX MPOLECCOB MEXaHUKH
CIUIOLIHOM CpENBbL.

3. 3aKkoHBl COXpaHEHUS! M YPAaBHEHHUS MABIDKCHHS HECKHUMAEMOW >KUAKOCTH B NPUMHUTHUBHBIX
MepEMEHHBIX M B IEPEMEHHbIX BHUXphb-(pyHKuIMS Toka. KoHcepBaruBHas ¢opMa ypaBHEHHIL.
ITocTanoBka 3aga4. I paHU4HbIE YCI0BHS HAa TBEPIOM NOBEpXHOCTU. YenoBus Toma, Bynca.

4. O)Z[HOMCpHOC MOJECJIIBHOC YPaBHCHUEC IIEPEHOCA.

5. KoHeuHo-pa3HOCTHBIE cXeMbl, ycToWumBOCTh (MeTon Helimana, meron muddepeHIHanIbHBIX
npuOIMKEHHU ), MOHOTOHHOCTb.

6. Meton MAC (cTpykTypa sSUeiiku, KOHEUHO-Pa3HOCTHAs CXeMa, MapKepPHI).
7. Metox SMAC u npyrue mopudukanuu meroga MAC.



8. MeTO}I PaCHICIICHUS 110 (1)I/I3I/I‘I€CKI/IM (1)aKTOpaM IJId pacucToB TCUCHHUI HECKUMaeMOU KHUAKOCTHU

(MEPAHX). Iloctpoenne rubpumHoii KoHeuHO-pa3sHOCTHOM cxembl MEPAHXK nans omHomepHOTO
MOJEJIFHOTO YPaBHEHHS.

9. KoHeuHo-pazHOCTHAasi cXema, AamnmpoKCHMAIMs, CXEMHas JUCCHUMAIWs, MOHOTOHHOCTD.
ConocraBnenne ¢ m3BecTHbBIMH cxemamu mepBoro (l'omynoB), Broporo (Mak Kopmak), Tperhero
(XomomoB) MOPSIAKOB TOYHOCTH.

10. IlocTaHoBKa 3ajauu U €€ AMCKpEeTH3alMs Ul Cilydas JBYX NPOCTPAHCTBEHHBIX IEPEMEHHBIX -
MOTOKOBBIN BapUaHT 3allMCH PA3HOCTHBIX YPaBHEHUH.

11. PacueT naBneHus: B IpurpaHuyHbIX siueiikax (Mcton).

12. IIpsiMble 1 UTEpaLlMOHHBIE METOABI penieHus ypaBHeHus Ilyaccona.
13, IlpumMepsl pacueTOB KOHKPETHBIX 3a/1a4.

14. ITocTpoenune makeTa NpUKIaAHBIX IPOTPAMM.

15. IlpuMepsl MPaKTUYECKOTO UCIIONb30BAHMS ITAKETA.

16. CeTouHO-XapaKTEpUCTUIECKUE METOBI.

17. IIpoGnembl MOAETUpPOBaHUs TYpPOYIEHTHOCTH.

Kputepun onennBanus
MaxkcumanbHbii 0amn 3a cemectp — 100. U3 Hux:
» IlepBoe 3aganne — makcumym 30 OamioB (B CpoK mpenocraBieHa padoraromas nporpamma — 15
0ayoB, B CPOK NPENOCTABIEH OTYET C ONHMCAHHMEM METOAA, AHAIM30M CXOIUMOCTH U BEPHBIM
pesynbrarom — 15 OamnoB). Kaxnas cienyromas Henens 3aJep KW — YMEHbLICHHE MakKCUMyMa Ha
10%.
* Bropoe 3amanue — makcumyM 30 GanoB (B cpok MpepocTaBieHa paboraromias mporpamMma — 15
0ajIoB, B CPOK MpPENOCTaBICH OTYET C ONMCAHMEM METONA, aHAJU30M IMOpSAAKAa anipoKCUMAaluu
MeToJia U BEPHBIM pe3yibTatoM — 15 OamoB). Kaxnas criexyromast Hesens 3alepKKH — yMEHbIICHNE
Makcumyma Ha 10%.
» OrtBer Ha 5K3aMEHAMOHHBIN OnieT — MakcumMyM 30 6aoB.
* Ilocemenne nexnuii — makcumyM 10 6amroB (1 Gawt 3a JeKIUIO).

CootBerctBue OamioB u omenku: 80 — 100 — ommuno, 50 — 79 — xopomo, 30 — 49 —
YIOBJIETBOPHUTEIBHO.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeneHust 3k3amMeHa 0Oydaroliydecss MOTYT IOJIb30BaTbCsl MPOrPaMMON AMCLUIUIMHBL, a
TaKXe JINTepaTypHbIMUA HCTOYHUKAMU M HOyTOyKaMHu.



