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PABOYAS IIPOI'PAMMA YUEBHOM JINCHATIIMHBI
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Hanpasaenne noaroroskn: 15.04.03 anKJIaJlH‘dﬂ MEXaHHKA
Maruncrepekasi nporpamma «Boruncanre bnas MexannKa u KOMIBIOTEPHBLIH HHKHHHPHHI

Popma noAroToBKH (04 HAs)

Kype | cemectp |

NEeKUMH - yac.

npakTuyeckue 3anstus 18 uac.

naboparophbie paboTel 36~ vac.

B TOM uMcie ¢ uenoabzosanmem MAO nek.  /np.8  /na6. 10 yac.
BCCTO HACOB ayIMTOPHONH HATPY3KH 54 yac.

B TOM Yucie ¢ ucnoabiopaniem MAO 18 yac.

camocrosTenbHas padorta 27 vac.

B TOM YMCJIE HA NMOArOTOBKY K 9K3aMeHy - 27 yac.

KOHTPOIbHbIE padOThl (KOJIMYECTBO)

Kypcosas pabota / KypcoBoit npoext | cemectp

3auel cemectp

dK3aMeH | cemectp

PabGouas nporpamma cocragiena B cOOTBETCTBMM ¢ TpeGoBanusmMu MeaepaibHOTO rOCYAapeTBEHHOTO
00pa30BaTeNLHOrO  CTaHAApTa N0 HANpaBieHUo  noarotosku 15.04.03  Tlpuknaanas mexaHuka
YTBEPAICHHOTO npukazom Mununcrepersa oOpasosanusi u Hayku PD ot 07.07.2015 Nel2-13-
1282

Pabouas nporpavva ofcyukaeHa Ha 3aceianun oTaeneHns MaluMHOCTPOEHHA, MOPCKOH TEXHHKH M
rpaHcnopra npotokon Ne 5 o1 «29» susaps 2021r.

JlupexTop OTAeNeHIA K. T.H. . JolleHT [ puounmuenko M.B.

Cocrasurens: K.(-m.H.. 10oueHT A.A . bouaposa



|. PaGouas IporpaMma nepecMoOTpeHa Ha 3aCeJaHUH OTAeJICHUs:

[IpoTokoi oT « » 20 1. Ne

HupexTop oTaeneHus

(o AmKch) (1.0. ®amuims)

I1. PaGouasi mporpaMma nepecMOTpPeHA HA 3aCeAAHUH OTAeTeHHUsI:

IIpoTokomn oT « » 20 1. Ne

Jupexrop oTneneHus

(oammcp) (N.0. amumist)



HeJII/I H 3aJaY1 OCBOCHUSA JHUCIHUIIIINHBI

VYyebHas aucuuIuinHa « BeraucianTenbHble METOIbI B MPUKIIATHON MEXaHUKE
npeaHa3HaueHa JUisi CTyAeHTOoB |  Kypca, 0OOydaronuxcsi IO HaIMpaBJICHUIO
15.04.03 «IlpuknanHasg MexaHuKa», MarucTepckas nporpamma «BerauciurenpHas
MEXaHUKa ¥ KOMIBIOTEPHBIM WHXKUHUPHUHIY. JlUCUUIIIMHA BXOAUT B 0a30BYIO
gacTh O1oka «/lucrumummabl (Moaynn)» (b1.5.04).

OO6miass TPyJIOEMKOCTh OCBOCHMS JUCHUIUIMHBI cocTaBisgeT 108 wyacos.
Y4yeOHBIM IJIAHOM TMPEIYCMOTPEHBl MpakThuueckue 3anatus (18 wyacon),
naboparopHbeie pabotsl (36 wacoB), camocTosiTenbHas pabora cTyneHta (54
yacoB). IIpemycMarpuBaeTcs BBIIIOJIHEHUE KypCOBOTO MpoekTa. JlucuurimHa

peanmusyercst Ha 1 kypce B 1-m cemectpe. @DopMa KOHTPOJIS - K3aMEH.

Heabo u3yyeHUs TUCHUILUIMHBI «BpUUCIUTENbHBIE METO/ABI B IPUKIATHOU
MEXaHUKe» SBIAECTCA (POPMHUPOBAHHE Yy CTYJEHTOB CHUCTEMbl 3HAHWW, YMEHUU U
HABBIKOB, HEOOXOAUMBIX JJIsi IPUMEHEHHSI COBPEMEHHBIX YUCICHHBIX METOAOB K
pEIIEHUI0 3aJa4 MEXaHWKH Je(OpMUPYEMOTO TBEPJAOTO Tela W MEXaHUKU
KUAKOCTH B HAYYHO-UCCIIEJIOBATENbCKOM WU HAyYHO-TIEAArorH4ecKOu
JeSITEIBHOCTH.

3agauM IMCUMIIJIMHBI —

1. cucrematuzanus W CTPYKTYpUPOBAaHHWE OCHOBHBIX TPEJCTABICHUN B
o0nacTu NpUOIMKEHHBIX METOJIOB PEIICHHUS 33/1a4 MEXaHUKU;

2. OCBOGHHE CTYACHTaMU OCHOBHBIX METOJOB pEIIEHUS 3aJad MEXaHUKH
nehopMUPYEMOTO TBEPAOTO Tela U MEXaHUKH KUAKOCTH;

3. BBIpabOTKa y CTYJEHTOB HAaBBIKOB CaMOCTOATEIbHOW paboOThl ¢
OCHOBHBIMH COBPEMEHHBIMH MMaKeTaMU MPUKJIATHBIX TPOTPaMM.

JUJIs  yCHemrHOTO W3YyYeHHs UCHUIUIMHBI «BbhUMCIMTENThHBIE METOIBI B
NPUKIAAHOW MEXaHHKE» Y OOYy4alomuXCcsi JOJDKHBI OBITh  C(HOPMUPOBAHBI
CIICYIOIINE TIPEIBAPUTEIbHBIC KOMIIETEHITUH:

BJIa/ICHWE HaBbIKaMU PAOOTHI C Pa3IMYHBIMM HMCTOUYHHKAMHM HH(pOpMaiuu:

KHUTaMHU, yaeOHUKaMU, clipaBoYHuKaMu, UHTepHET;



YMEHHUE UCIOJIb30BaTh OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IUCLIUILINH B
poeCCHOHATEHON TESITEIbHOCTH, TPUMEHSITh METOIAbl MAaTeMAaTHYeCKOTo |
KOMITBIOTEPHOTO ~ MOJICJIMPOBAHUA B TEOPETHYECKUX U PacCyEeTHO-
HKCIIEPUMEHTAIBHBIX UCCIIET0BAHUSIX

3HAaTh (PyHIAMEHTaJIbHBIC 3aKOHBI MPHPOJBI, 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH U MEXaHUKH B TIpoliecce MpodecCHoHaNbHON AeSTENbHOCTH;

WCIIOJIB30BATh IS PEIICHHs 3a7ad MEXaHUKH COOTBETCTBYIOIIMHN (PU3HKO-
MaTeMaTUYECKU armapar, aHAIUTUYECKUE METOIbl U BBIYUCIUTEIbHBIE CPEICTBA;

3HaTh OCHOBBI KOMITBIOTEPHBIX CAD-CAE TEXHOJIOTUHI 51
AKCTIEPUMEHTAIIbHBIE METObl KOHTPOJSI KauecTBa MaTEpPUATIOB, U MEXaHUYECKHUX
CUCTEM.

B pesynpraTe M3ydeHUs JaHHOM  JAUCHUIUIMHBI Yy  0Oy4YaronIuxcs

bopMmupylOTCA  CIAeAyIIIHe  OOIEKYJbTYpHbIE W IpO(ecCHOHAIbHBIE

KOMIICTCHITUH.
Kox u popmynmpoBka dTanbl GOPMUPOBAHUSA KOMIIETEHIHH
KOMIETEeHIUH
METOJIbl MATEMAaTHYECKOTO ¥ KOMITBIOTEPHOTO
OK-11  cnocobHocTh MOJICIMPOBAHUS U IPOBE/IEHUS pacueTHO-
UCIIOJIL30BATE OCHOBHBIC 3naer AKCIIEPUMEHTAIBHBIX MCCIIEIOBAaHUN B 00JIACTH
3aKOHBI MPUKJIATHON MEXaHUKH Ha OCHOBE KJIACCUYECKUX
€CTCCTBCHHOHAYIHBIX TEOPHM U TOCTUKEHUN COBPEMEHHBIX TEXHOJIOTUI
AACHHATLTAH B KOHEYHO-3JIEMEHTHOT'0 aHaJln3a
npo¢ecCuOHAITBHON
BECTHU pa3paboOTKy (PU3MKO-MEXaHUYCCKHX,
IeATebHOCTH, .
MaTEeMaTUYeCKUX M KOMITBIOTEPHBIX MOJETIEH,
MPUMECHSTh METOJIbI
NpeHA3HAYCHHBIX [UIS BHITIOJHEHHUS TEOPETUIECKUX U
MaTeMaTH4ecKoro u | Ymeer N
pacyeTHO-IKCIEPUMEHTAILHBIX UCCIICAOBAHNN
KOMITBIOTEPHOTO
peLIeHUs] HAyYHO-TEXHUUECKHX 3a/1ad B 001aCTH
MOJICTTHPOBAHUSI B J
NPUKITAHON MEXaHUKU
TEOPETUUECKIX u
pacueTHo- COBPEMEHHBIMU KOHEYHO-3JIEMEHTHBIMU CHCTEMaMH
KCTIEPHMEHTAIBHBIX Brageer | PPFTACTHTENBHOH MEXHHKH H KOMIIBIOTEPHOTO
HCCIIEJOBAHUAX npoekTuposanus u nHxuHupunra (CAD/CAE-
CUCTEMBI)
OLK-3 (bOHETHYECKHE U JIEKCHKO-TPAMMaTHIYECKUE HOPMBI
-6 3Haer MHOCTPAHHOTO S3bIKa M UX PEATU3alHI0 B OBITOBOM U
CIIOCOOHOCTDBIO MpoeCCHOHAIIBHOM OOIIIEHUH
UCIIOJIb30BATh S
WHOCTDAHHBIA S3BIK B CaMOCTOSTENILHO MPHOOPETATh C IIOMOIIBIO
Mo ecCHOHATEHO Vieer HH(I)opMaLu:IOHHLIx 1 TeJICKOMMYHHKALIHOHHBIX
chepe TEXHOJIOTUH U UCIIOIh30BaTh B MPAKTHUECKON
NeITeIbHOCTH HOBBIC 3HAHUS M YMEHHS, TTOJIb3YSCh




uHpopMalreil Ha THOCTPAHHOM SI3bIKe

MHOCTPAHHBIM SI3bIKOM KaK CPEJICTBOM IOJIyUCHHUS,
paciupeHus U yriayOJeHus CUCTEMHBIX 3HAHUI 110

Biageer | crienuanbHOCTH U CAMOCTOSTEIBHOTO MOBBIIICHHUS
JanpHEenIen cBoeit mpodeccuoHaaIbHOM
KBaJTM (DUKAITIH
0COOCHHOCTH JICIOBOTO M HAYYHOTO CTHIIEH OOIIEHHUS
OIIK-4 roroBHOCTLIO | SHAET Ha PYCCKOM M MHOCTPAHHOM SI3bIKaX ISl PEIICHHS
K KOMMYHHKAIMH B HAYYHBIX 33124 MPOPECCHOHAIBLHOMN IEATETBHOCTH
YCTHOH H MHUCHMEHHOM TOTOBHUTD IPE3CHTAIMH, JICTIATh JOKJIAIbI, THCAThH
dopmax Ha pycckoM H | YMeeT CTaThU M OTYETHI O HAYYHO-HUCCIIEI0BATEIbCKOM
HHOCTPAHHOM  SI3BIKaX paboTe, B TOM YHCIIE€ ¥ Ha HHOCTPAHHOM SI3BIKE
AJd - pellieHnd  3alad HaBBIKAMH IIPOCMOTPOBOT'O, TIOUCKOBOT'O YTEHHS C
npoQeccHoHanbHOk B HOJIHBIM TOHMMAHUEM COJEPIKAHMS IIPOUYUTAHHOTO Ha
NEATENLHOCTHU JIaAceT
PYCCKOM M HHOCTPAHHOM SI3BIKaX JIJIs PELIEHUS 3a0a4
po(hECCHOHATBHOM JeITETbHOCTH
[TIK-1 cmocoOHOCTRIO CYITHOCTh HAYYHO-TEXHUYECKHUX TPOOIIEM,
BBIABJIATH CYIIHOCTh BO3HHUKAIOIIUX [IPH MOJEIUPOBAHNH MEXaHHUECKUX
HAYYIHO-TEXHHYECKUX 3Haer MPOLIECCOB M SIBJIEHHI, OCHOBBI IIPUMEHCHHS
npo0JIeM, BO3HUKAIOIINX BBIYHCIIMTENLHBIX KOMIIEKCOB M KOMITBIOTEPHBIX
B X0ZI€ TEXHOJIOTHI
npoeccuoHaTbHOT BBISIBIIATH (PH3UUCCKYIO U MATEMATHUECKYIO CYITHOCTh
ACATCIIBHOCTH, U IPOLIECCOB M ABJICHHM, IIPEIOKUTH Pa3IMYHbBIE
NPHUBJICKATh I X Vmeer MaTeMaTUYeCKUEe MOJEIH VISl UX OMUCAHUS U
PCHICHHA HOJIYYHUTh PELICHHS HA OCHOBE KOHEUHO-IJIEMEHTHOT'O
COOTBETCTBYIOIINH aHaJIN3a, TIPOBECTH MX aHAIIH3.
¢uzuKo-
. HaBBIKAMH CO3/aHHUS PA3JINYHBIX BAPHAHTOB
MareMaTHYECKHi .
ATITADAT MaTeMaTHYECKUX MOJeIel U HX KOMITBIOTEPHOTO
pat, MOJICIIUPOBAHUS VISl aJICKBATHOTO PEIICHUS TTPOOIeM
BBIYHCITUTENHBIE Buazeer N
METOJTH 1 NPUKJIaHON MEXaHUKH, BOSHUKAIOIIUX B XO/IC
PO eCCUOHAIBHON JIEATETLHOCTH
KOMITBIOTEPHBIC
TEXHOJIOTUH
I1K-11 roToBHOCTBIO MOPSAZIOK U MpaBuJIia MPOBEIEHUS yUEOHbIX U
MPOBONTH yueOHBIE 3Haer 7ab0PaTOPHBIX 3aHATHI, TEXHUKY 0€30IIaCHOCTH MPH
3aHATHUS, Ta0OpaTOPHBIE MIPOBECHUH JIA0OPATOPHBIX PaboT
paborer, OPraHM30BBIBAaTh HAYYHO-HCCIIEOBATENBCKYIO PAOOTY
BBIUCIIATCIILHBIC Vaeer CTY/IEHTOB MJIJIIIUX KyPCOB, OMPEACIIAT
HPaKTHKYMBI, NPUOPHUTETHI PELICHUS 3a/1a4, aHATH3UPOBATh
NPUHUMATh Y4acTHE B PE3YIBTATEI
OpraHHU3alluK HAy9IHO- »
N HaBBIKAMH [IPOBEJICHHS YUCOHBIX 3aQHATHH
HCCIIEI0BATEbCKOM .
Brageer | OPTAHM3aIMH HAYYHO-MCCIIE/I0BATENBCKOH PabOTHI

paboThI CTYIEHTOB
MJIaIIINX KYpCcOB

CTYACHTOB MJIaAINX KYPCOB




I[J'IH q)OpMI/IPOBaHI/IH BBIIICYKAa3aHHBIX KOMHGTCHL{I/Iﬁ B paMKaX OTUCHUIIJINHBI
«BpruucnurenbHbIe MCTOJbI B HpHKHaI[HOﬁ MCXAaHHUKE» INPUMCHAIOTCA CICAYIONIHC

MCTOIbI aKTUBHOTO/ HHTCPAKTHBHOTO O6Y‘I€HI/ISII «TpyHIoBasg KOHCYJIbTAUA»

I. CTPYKTYPA U COJEP)XAHHUE TEOPETHYECKOHM YACTH

KYPCA JlekuroHHbIE 3aHATHS HE IPEAYCMOTPEHBI YU€OHBIM TUIAHOM
Il. CTPYKTYPA U COJEP)KAHUE IPAKTUYECKOH YACTH
KYPCA
IIpakTuuyeckue 3ansaTus (18 yacos)

Moayasb 1. KoHeuHO-pa3HOCTHBIE CXEMBbI J1JIs1 OJHOMEPHBIX 327124

3ansaTne 1. Merox  ceTOK  AJsi  OJHOMEPHOr0  yPABHEHMS
TEIJIONMPOBOAHOCTH (2 yac.).

1. CocraBneHue Pa3HOCTHOTO ypaBHEHHUS TUTSt ypaBHEHHUS
TEIUIONPOBOJHOCTH C HCIOJIb30BAHUEM SIBHOW, HESIBHOM CXeMbI, cxema Jlakca.

2. TlorpemrHocTh anmmpoOKCUMAIINU, YCTOMUYHUBOCTD.

3ansaTue 2. Pemenue 3a1a4 1yt ypaBHeHHsI KOJIe0aHUI MeTO0M CETOK (2
yac.).

1. IloctpoeHue pa3HOCTHOW CXE€Mbl JUIsl YpaBHEHHMsS KOJEOaHMHM C

nepeMEHHBIMHU KOIPDUITMEHTAMHU.

2. Tloctpoenue rpadukoB, HCCIEAOBAHNE YCTONYUBOCTH

3ansaTne 3. Pemenme 3amau i ypaBHenusi Jlamiaca, Ilyaccona
METO/IOM CeTOK (2 uac.).

1. TlocTpoeHue pa3HOCTHOM CXeMbI il pelieHust ypaBHeHus [lyaccona s
MJIOCKUX 00JIacTel MPSIMOYTOJIbHON (DOPMBI METOZIOM UTEpAITUil.

2. CxommMmocts JInOmana

3anstue 4. UcciienoBanue Ha YCTOHYMBOCTH Pa3HOCTHOM cxeMbl (2 4ac.).

1. VYcnoBus yCTOMYMBOCTHM OTHOCUTEIBHO MajblX BO3MYIICHUN A

ypaBHeHUsT UG Yy3Uu NpHU HUCTOIb30BAHUU SIBHOM, HESIBHOW CXEMBI. CXEMBbI

Jlakca.



2. Kpurepuit Helimana.
Moayas 2. Pa3HocTHbIe cxeMbl sl ABYMepHbIX 3aaady. KoHeuHo-

AJIEMECHTHOE€ MOJICITUPOBAHUC

3ansarue 5. 3agaum Aaa ypaBHeHus: 1MPPy3un- TenmJONpoBOAHOCTH C
ABYMSI IPOCTPAHCTBEHHBLIMM NEPpeMEeHHbIMH (2 4Yac.).
1. CocraBieHue pa3HOCTHOTO YPAaBHEHUS TEIUIOMPOBOJHOCTU I CXEMBI
MEPEMEHHBIX HAIPABIICHUI.
2. MHccnenoBaHue cXeMbl HA YCTOHYHBOCTD
3. Ilpumenenne MeToma MPOTOHKA
3ansaTne 6. 3agaum A5 ypaBHeHusl 1M(PPy3un- TemJIONPOBOAHOCTH C
JABYMSI IPOCTPAHCTBEHHBIMHU MepeMeHHbIMU (2 4Yac.).
1. CocraBieHHE€ Pa3HOCTHOTO YpPAaBHEHUSI TEIJIOMPOBOJHOCTHU JJISI CXEMBI
pacIlerUIeHHUs.
2. HccrmemoBanue cXeMbl HA yCTOWYUBOCTH
3.  IIpumeHeHue MeToa MPOTOHKH
3ansitue 7. OCHOBBI ME€TOa KOHEYHBIX 3JIEMEHTOB(2 yac.)
1. OcHOBBI MeTOJa KOHEYHBIX 3JIEMEHTOB JIs 3ajay MexaHuku. ba3zucHbie
byHKIUN.
2. Tlpumepsl pemieHus MPOCTEUITNX OHOMEPHBIX 3a]1a4.
3ansaTue 8. MoaeaupoBanue 3aJa4y TelJOO0OMeHAa CpeICcTBAMH IaKeTa
PDEtools Matlab (2 gaca)
1. BO3MOXHOCTH KOHEYHO-3JIEMEHTHOTO MOJICTUPOBAHUSI JBYMEPHBIX 3a/1a4
cpeactBamu maketa PDEtools Matlab.
2. IlocranoBka 3amauyu, 3amuCh YPAaBHEHHM, TpaHUYHbIE U HAYAJIbHBIC
YCJIOBUS, PEIIEHUE, BBIBOJ] JAHHBIX, CKPUIIT TPOTPAMMBI.
3anstue 9. KoHeuHO-d/IeMEeHTHOe MOJeJIMPOBAHUE ILIOCKOM 3agaum
Teopuu ynpyroctu (2 gaca).
1. Co3nmaHue reoMeTpUIECKOM MOJICITH 00JIacTH,

3anaHne rpaHMYHBIX yClIoBHiA cpeacTBamu nakera PDEtools Matlab.



JlabopatopHsie padoTs (36 1ac.)
JlaGopatopHble 3aHATHS IPOBOJATCS C LENbIO 3aKPEIUICHUS 3HAHUH, MOJIyYEHHBIX

PU U3yYCHUH TEOPETUUECKON U MPaKTUYECKON YacTel Kypca.

Monayas 1. OnHomMepHbIe 32124

JlabGopaTopnasi padora Ne 1. Pemenne kpaeBoii 3agauu aiasa OAY 2-ro
nopsaaka (4 yaca)

1. Harmucanve mporpaMMHOTO MOJYJIsl PEIIeHUs KpPaeBOW 3aJadl METOIOM
IIPOTOHKH C UCIONb30BaHueM nmakera MAPLE

2. Iloctpoenue rpaduka HMcmnonab3oBaHHE BCTPOCHHBIX MPOUEAYP IS

peleHus kpaeBbix 3a1au B nakere Mathcad, MAPLE.

JlaGopaTtopnasi paGora Ne 2 PemieHne ypaBHeHHSI TeIJIONPOBOJTHOCTH
(HesiBHas cxema) (4 gac.).

1. Hanucanue POTrPaMMHOTO MOJTYJISI penieHust ypaBHEHHUS
TEIUIONPOBOJAHOCTH (HESIBHAsE CX€Ma) METOAOM MPOrOHKH C UCIOJIb30BaHUEM
nakera MAPLE

2. Tloctpoenue Ttpaduka Vcnonp30BaHHE BCTPOSHHBIX MPOLEAYp s

pelieHrs ypaBHeHUs TEIIONPoBoAHOCTH B makete Mathcad, MAPLE.

JlaGopaTopnas padora Ne 3. Pemienue 3a1a4 JJi ypaBHeHHs1 KoJieOaHuii
MeTo0M ceTok (4 uac.).

1. Hanmmcanue mporpaMMHOTO MOMYJS PEIICHUS ypaBHEHUS KoJIeOaHWH C
rcnoJib3oBanruem nakera MAPLE

2. Iloctpoenue rpaduka, HCIOIL30BAaHWE BCTPOSHHBIX MPOUEAYp IS

perieHus ypaBHeHus konebanuii B makere Mathcad, MAPLE.

JlabopaTopHasi pabGora Ne 4. Pemienne 3axa4 aias ypaHenus Ilyaccona

METO/I0M ceTOK (4 uac.).



1. Hanucanue nporpaMMHOrO MOJAyJs peuieHus ypaBHeHust [lyaccona
METOJOM HUTEepaluil i1 NPSMOYTOJIbHOW OOJIACTM C MCHOJB30BAHUEM IaKeTa
MAPLE

2. IloctpoeHue rpaduka, HCHOIB30BAHUE BCTPOEHHBIX MPOLELYp IS
pemenus ypaBuenus Jlamnaca B makere Mathcad, MAPLE.

Mopaynas 2. Pa3HOoCTHBIE cXeMbl I JABYMepHbIX 3anady. KoneuHo-

IJIEMECHTHOEC MOACJITUPOBAHUEC

JlaGopaTropuass padora Ne 5. PemeHnue 3aaad TeImioo0OMeHa JIsl
ABYMepHBbIX o0jacreii (4 yac.).

1. DBONIOLMOHHBIC 3aJladyd C JIByMS MPOCTPAHCTBEHHBIMU II€PEMEHHBIMH.
Pa3znoctHeie cxembl Meroda ceTok. [lopsmok — anmpokcumanuu,
CXOJIUMOCTbh, YCTOMYUBOCTb.

2. CxeMa repeMeHHBIX HaIlpaBJICHUI.

3. Cxema pacHieTuieHHs.

JlaGopaTtopnass pab6ora Ne 6. MoaeanpoBaHue 3aa4 MeXaHUKH U

Tem1o0o00Mena cpeacrsamu nmakera PDEtools Matlab (4 gac.).
1. [TonsaTHe 0 cpeACcTBaX KOHEYHO-IJIEMEHTHOTO MOJICIIMPOBAHUS MMaKeTa
PDEtools Matlab.

2. B03MOXHOCTH KOHEYHO-RJIEMEHTHOI'O MOJEIUPOBAHUS JIBYMEPHBIX

3aja4 cpencrBamu nakera PDEtools Matlab.
3. [TocTaHoBKa 3aJauM, TPaHUYHBIC M HAYAJIbHBIC YCJIOBUS, PEIICHUE,
BBIBOJI IaHHBIX, CKPHIIT TPOTPaMMBI.

JlaGopaTtopnasi padora Ne 7. MopaenupoBaHue ImoJi TeMIepaTyp B
IJ10CcKoi o0acTu (4 4ac.).

1. Coznanue reoMeTpuyeckor MOJEIu IUIOCKOM 00JIACTH CO CJIOXKHOM
I'PaHUIEH C 3aJTaHHBIMH UCTOYHUKAMHM TEILIA;

2. KOHEUHO-IJIEMEHTHBI pacyeT TMoJid TeMmepaTyp IMpH 3aJaHHBIX

YCIIOBUAX TEeNJI000MeHa Ha BHEITHEH I'paHUIIC,



3. aHaJIU3 TMOJYYEHHOTO pPEIIECHUs, ONpPEAEIEHHEe MOIIHOCTH TEIIOBBIX
UCTOYHUKOB.
JlabopaTtopnass pabdora Ne 8. MopenupoBanue mnojsi aedpopmanuii u
HaNpsiKeHU| B MJI0CKO# 001acTH. (4 Jaca).
1. Co3nanre TeOMETPUIECKON MOJACNH TUIOCKOW O0JacTH ¢ 3aJaHHBIMU
I'PaHUYHBIMU YCIOBUSMH,
2. pelIeHe MIOCKOM 3aJa4yd TEOPUU YNPYTOCTH, aHAIU3 IMOJyYEHHOIO
pelieHus, onpeesieHne TOYEK, B KOTOPhIX BOSHUKAIOT KPUTHUECKUE HANPSKEHUS.
JlaGopaTtopnasi paGora Ne 9. Ilpumepsl penieHHsl IJIOCKON 3axadu
Teopuu ynpyroctu cpeacreamu nakera PDEtools Matlab (4 gaca)
1.  Coznanue reoMeTpuuecKod MOJAENH IJIOCKOW 00JIacTH ¢ 3aJaHHBIMU
TPAHUYHBIMH yCIIOBUSIMH,
2.  pelIeHHe TUIOCKOM 3a/a4il TEOPUH YIPYTOCTH, aHAIH3 MOIYYCHHOTO
pELIEeHNUs, ONIpeieNIEHUE TOUEK, B KOTOPhIX BOZHUKAIOT KPUTUYECKUE HATIPSKEHMUSL.
MAPLE pns mporpamMMHOTO

HMcnonp30BaHuE BBIUMCIMTEIBHOTO ITaKeTa

MOJTYJIs

CamocTosiTe;ibHast padoTa (54 yaca)

Ilnan-rpaduk BbINOJHEHHS CAMOCTOATENbHOI Pa0OThI N0 JUCHHUILINHE:

Ne Jara/cpokn Bun camocrosite/ibHOMI IIpumepHbie ®opma
n/n BBINOJIHEHUS padoThI HOPMBI KOHTPOJIS
BpeMeHH Ha
BBINOJIHEHH e
1 1-5 nenens BeinonHenue pacyeTHo- 5 gacoB I1P-12
cemecTpa rpagu9IecKOTo 3a/IaHUs 110
Temam 3aHsaTui 1-4.
2 5-10 menens [ToaroroBka Kk ycTHOMY ornpocy | 2 yaca YVO-1
ceMecTpa 1o TeMmaM 3aHATHi 1-4.
3 10-15 nenens BrImonHeHue pacueTHo- 6 4acoB I1P-12
ceMmecTpa rpaduUecKoro 3aJaHus 1o
TeMaM 3aHATUH 5-9
BrinosiHeHUE KypcoBOro
MpPOEeKTa
4 15-18 Henens [ToaroroBka Kk ycTHOMY ornpocy | 2 yaca VO-1
ceMecTpa 1o TeMaM 3aHATHiH 5-9.




BrinosiHeHUE KypcoBOro
MIPOCKTA
5 10-18 negens BrinonnHeHue KypcoBoro 12 gacoB I1P-9
cemecTpa MIPOCKTA
6 OK3. ceccus IToaroroBka K sK3aMeHY 27 ygac. 3K3aMeH

Hroro | 54 gac.

I11. YAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

NuauBuayajbHble 3aJaHUS

[Ipu opraHu3amuu CaMOCTOSITENIbHOW PAaOOThI  CTYyJEHTaM MpeJjiaraeTcs
BBITIOJTHUTh UHJIMBUYAJIbHBIC 3aJJaHHUSI, KOTOPHIE TAK)KE TIOMOTAIOT PACKPBITh TEMY
JUISl KypCOBOTO MPOEKTUPOBaHUA. [Ipy 3TOM yYUTHIBAIOTCA YPOBEHb MOJATOTOBKH
KaXJIOr0 CTYIEHTa U TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU BBIITOJTHEHUU
CaMOCTOSITeNIbHOM paboThl. Bblmaua WHAWBHUIYATIbHBIX pPacueTHO-TpaduueCKuX
3aIaHUI MPOU3BOAUTCS B 3aBUCMMOCTU OT HM3y4aeMOM TEMATHUKHU U ONPEAEISIETCS
npenoAaBaresieM. [lanee mpuBoasATCsS 00pa3ibl peIIeHUs.

NupuBuayanabnoe 3aganue (PI'P) mo temam 3ansituid 1-4, 0a30BbIid

YPOBEHb
3agaua 1. IlocTponth SBHYIO  Pa3HOCTHYIO U1l ypaBHEHUSA
TEIJIONPOBOJIHOCTH, pELINTH IIPEIIOKECHHYIO 3aauy CpelCTBaMH
2
ou o 0°U
BBIYMCITUTENBHOTO MakeTa. —— =a~ ——
OX

Pemenue: PaccMOTpuM pelieHre HadallbHO-KPAaeBOM 3aaud ISl ypaBHEHUS

TCILIOIIPOBOIHOCTH:

2
8—u:aza—u,0<x<l,t>0, (4.1)
ot ox>




U(O,t) = ,Lll(t), U(I,t) =t (t)a
u(x,0) = p(x). '

3neck 3ananbl rpannunbie ycnosus — L4 (), 4o () — 3akon nsmenenus

(4.2)

TCMIICPATYPhI B I'PAHUYHBIX TOYKAX CTCPIKHA, W HAYAJIbHOC YCJIOBUC — (D(X) —
Ha4vaJIbHOE paclpeacIICHUE TEMIIEPATYP.
PaccMoTpum paBHOMEPHYIO MPSIMOYTOJIBHYIO CETKY, 3aJJaHHYIO JJUHUSIMH:
x; =ih, i=0,n,
tj - jT, J = O,_m’
rne 7 u h — COOTBCTCTBCHHO HIAI' CCTKHU II0O BPCMCHH H KOOPpIHWHATC. 3Ha4YeHUs

Gynxkum B ysmax cetkn o6osmaunm U(Xj, ;) =U; j. DT 3HaueHns 3aMeHnM

COOTBETCTBYIOIIMMH  3HAYEHHUAMH  CETOYHOM  (QyHKuuu U KOTOPBIE

]

YAOBJICTBOPAIOT PA3HOCTHBIM YPABHCHUSAM. 3aMEHUM YacCTHEIC IIPOU3BOJHLIC B

2
o“u Uit1 j — 2Ujj + Ui j
ypaBHeHuu (4.1) KOHEUHBIMH pasHOCTAMHM: (—— )i i =
271 2
OX h
oU Ui js1—Uj
v ] v ]
= . [Tomyunm SBHYIO Pa3HOCTHYIO
ot T
Ui j+1—Uij Uiy j —2Uj5 +Ujg |
cXeMmy: = 5
T h

NuauBuayanabHoe 3axanue (PI'P) nmo remam 3ansituii 1-4, npogBUMHYTHIN
YPOBeHb
3amaya 1.3ammcarh HESBHYIO CXE€My BTOPOro MOpSAAKAa TOYHOCTH JUIS

ypaBHEHHUS TEIJIOMPOBOIHOCTH.

Pewenue:
Ui, j41 =Ui,j 1 Uity jra —2Uj j41 + Uiy ja L Vi, —2U; +Ui—1,j)
T 2 h2 h2

NuauBuayajabHoOE 3a1aHKle 10 TeMaM 3aHATHH 5-9, 0a30BbIi YPOBEHb



3aﬂaqa]JPCHHHE)MGTOHONICCTOKSaﬂaHYJHUIypaBHeHHHTEHHOHPOBOHHOCTH,
HCIIOJIb3YA BBIYUCIIUTCIIBHBIC ITPOTPAMMHBIC ITAKCTHI.

Pemenue:

N=7 ;%Kon-Bo_To4yek
m=4; %Kon-BO_TOYeK
1=0.25;
h=1/(N-1);
tao=(hA2)/6;

for i=1:N
xi=(i-1)*h;
u(i,1)=10g10(xi+0.26)+1;
end

for j=1:m
tj=(j-1) *tao;
u(l,j)=0.415+tj;
u(N,j)=0.934;
end

for j=1l:m-1
for i=2:N-1
u(i,j+D=ui,3)+(1/6)*(u(i-1,j)-2*u(i,j)+u(i+1,3));
end

end

u
surf(u)

NuauBuayanabHoe 3axanue (PI'P) nmo remam 3ansituii 5-9, npoagBUMHYTHIN
YPOBEHb

3agaua 1. IIpoBectu uccrnenoBaHue YCTOMYMBOCTH JJIsi PA3HOCTHOW CXEMBI
coryiacHo ycioBuro Heiimana.

VYcinoBue ycronunmBoctTH HeiniMana SBIs€TCA TJIABHBIM — NPAKTUYECKUM

[A|<1l+cr c
, IAC ¥ - HCKOTOpPasd IIOCTOsSHHAA.

KPUTEPUEM:
Pemenue: IIpoBenem ucciienoBaHne yCTOMUMBOCTU ISl YPaBHEHUS
ou aou

+—=0

a o ox _ M aiat
a x (1), xoTopoe HOIyCKaeT pEeIICHUE B BHJIEC u(x,t)=e"e ,

raei=v-1, 4=-1o ;nq (1). Jlyist 3HaueHue TeKyIIero y3ia Oyier U



_ _ __ anniemh
Xy =mh t, =nt, U = A€ (3/1=ew. PaznoctHas cxema

u —u

m,n mi-1,n
=0

u u

m,n

+
CaNnmpoKCUMAaLMei Ha3ax : T h

mn+l

[IpoBenem aHaIn3 METO0M BO3MYIeHHH, mojacTaBuM (3) B (1):

/1”+leiﬂnh _lneiwmh ﬂ,nei(dﬂh _/ftnei(u(m—l)h
+

=0 n Aiom
T h . Pasnmenum Ha ()“ € h):

—_— __Im .
Al lme A=1-T{1=e"") Lok
3 h , OTKyna h , T. k. h | rtorma
A=([1-k)+ke™"
T i
1
=K
1.k
1-K ] 1 fe A
k=1 ko=

MHokecTBO 3HadeHnit 4 GyJeT MHOYKECTBO TOUEK OKPYXKHOCTH paamyca K,

IEHTP KOTOPOH B TOUKE (- k). Taxuc obpazom nokazano, uto ecau K<l cxema

o o A <1
YCTOMYHMBA. €CJIN k>1 cxema HCYCTOMYMBA. ” ” :

Beinosinenue PI'P u 3ajaHumii KypcoBOro mNpoOeKTHPOBAHHUS B IaKeTe
MATLAB

[Taker MATLAB cogepxut npunoxenne PDE Toolbox (ot anru. Partial
Differential Equation - auddepeHnnanbHoe ypaBHEHHE B YACTHBIX HMPOM3BOIHBIX).
[Tpunoxxenne obecreunBaeT perieHne U epeHINaTbHBIX YPAaBHECHHN B YaCTHBIX
MIPOU3BOJHBIX METOJOM KOHEYHBIX 3JIEMEHTOB B JBYXMEpHOH moctaHoBke. OHO
BKJIFOYAET Tpaduueckuii mHTepdeiic; MHCTPYMEHTHI 3aaHus (GOPMbI YpaBHCHUN H
TPaHUYHBIX YCJIOBHI; MPOLEAYPY aBTOMATHYECKOW TE€HEpallMd CETKU KOHEYHBIX
AJIEMEHTOB; CPEJCTBA JJIsl BU3YAIM3AIMH MOJTYyYEHHOTO PELICHUS U €r0 aHWMAalluu.
PDE Toolbox wucnonb3yer NpoOeKUUOHHYIO (OPMYIUPOBKY METOJa KOHEYHBIX

JJIEMCHTOB.



PDE Toolbox mpencraBiser co0Ooii HabOp CHEeNHAIbHBIX (DYHKIUH,
HanucaHnHblXx Ha s3pike MATLAB. Ocoboe mecto cpean Bcex ¢(ynkuuit PDE
Toolbox 3anumarot pdetool m pdeinit. Ilpu BbI3oBe ATUX (QyHKIMH K3 pabouero
okHa MATLAB pa3BopaunBaetcsi rpaduueckuii uHtepdeiic, obecreunBaroniuit
penieHue 3a/1a4yu.

3anyck npunoxenuss PDE Toolbox mpuBOAUT K MOSBICHHUIO HA SKpaHE OKHE
rpaduueckoro untepdeiica. B Bepxueil yactu uHTEepdeiica pacmonaraercs cTpoka
IJIaBHOTO MeHIo, BKItouaromiero myHkTol "File", "Edit" u npyrue. Hemocpeacrsenno
Mol TJIAaBHBIM MEHIO pa3MellleHa IMaHelb, BKIovatomas uHcTpyMeHTel PDETool,
CIIUCOK BUAOB 3ana4 "Application" u ykazarenb 3Ha4eHUN KOOpJAUHAT X U y. Huxe
pacnosioxkeHsl okHO "Set formula" (BBoa ¢opmyibl) U cobcTBEeHHO rpadudeckoe
OKHO JJisi paboThl ¢ u300paxkeHueM pacu€THoM obnactu. BHuzy umeercs

nH(popManmoHHas CTpOKa "Info" 151 KHOIIKa "Exit" (BBIXON).

2.2.2 MopaeaupoBaHue KoJeOaHUM MJIACTUHBI

B cnenyromem npumepe pacCMOTPHM pacdeT KoeOaHuil TOHKOH TIJIaCTHHBI

KkBajapatHoi dopmsl (puc. 13).

0 x

1
Puc. 13. Moxesnp mi1acTUHEL

Jns onucaHusi KoyieOaHWM HCIMOJB3YyeTCsl 00O0OIIEHHOE TUMEepOOTUIECKOe
ypaBHeHHME Buaa O u /ox* + & u /oy* - 0* u /otr = 0

bynem cuuTarh, 4YTO IUIACTMHA ECTKO 3aKPEIJIEHA Ha JIEBOM M MNPABOM
rpanumax - u = 0, a 7ABa Japyrux ee Kkpas cBoOoaHbl - ou/on = 0.

Pacuet ¢ momompio PDETool 6ynem npoBoauth B ciemyroiieM nopsigke. Baauane



yctaHoBUM BHJ pacuera "Generic Scalar" B okHe "Application" (0ObIYHO 3TOT
pEeXUM BBIOpaH o YMOJTYAHUIO).

Haueptum uzoOpakeHue miaactuHbl B Trpaduyeckom okHe PDETool Takum
o0paszom, 4TOOKI ee IIEHTP COBIMAJ ¢ HadyasioM KoopauHat (X = 0, y = 0) U CTOPOHBI
ObLTM paBHBI @ = b = 2, T1Ie a - pa3Mep Mo OCH X, b - pa3mep 1o ocu y (cM. puc.19).
Bbynewm 3anaBath rpannuHoe ycnoBue Jupuxie u = 0 Ha JIeBOM U MpaBoi CTOpOHAX.
Ha nByx gnpyrux cropoHax mnpumeM ycinoBue Heiimana ou/on = 0.
YkaxkeMm, 4TO 3ajaya OMNUCHIBACTCS YpaBHEHHUEM THUNEPOOJIMYECKOrOo THUMA, U

BBEJIEM COOTBeTCTBYIomME Kodpduiuentei ¢ = 1, a =0, f=0,d =1 (puc. 14).

=) PDE Specilication

Equation: drudivic gradulpausf
Type of FOE: Coefficient Value
(" Eliptic c {10
(™ Parabolic a {00
(v Hyperboic f [0
(" Eigenmodes d [10
I | S|

Puc. 14. Beox napameTpoB nudPpepeHnanbHOro ypaBHEHUS

3amaquM TmapaMmMeTpbl pPEIEHUS M HadaJbHBIE YCIOBHUS - HCXOJHYIO
nedopMaIuio IIaCTUHEI IpH t = 0:
u(x,y,t=0) = arctg [ cos (px /2 ) ], ou/ox =3 sin (px ) exp [sin (py/2)].
JIJist 9TOTO BOCIOJIb3yeMCsl TUaIOTOBBIM OKHOM "Solve Parameters", koTopoe
MO>XHO OTKpBITh BbIOpaB MyHKTHl MeHIO Solve — Parameters... (puc. 15).
Bnauane BbiOepeM IIar ¥ BEpXHHM mpenen pemeHus o BpeMeHu. s
napametpa Time BBemem ctpoky "0:0.1:10". Takum oOpazom, pacyer Oyner
BBITIOJHATBECS MO BpemeHn B mpenenax t = 0...10 ¢ marom At = 0,l.
HauanpHble ycnOBHUSI TakKe 3allMCBIBAIOTCS C YYETOM OCOOEHHOCTEH s3bIKa

naketa MATLAB. Hauanbnas nedopmaiius yka3blBaeTCsi CTPOKOM




"atan(cos(pi*x/2))" , a mepBas npowmsBoaHas "3*sin(pi*x) .*exp(sin(pi*y/2))" .

OTHOCUTENBHYIO M a0COJIOTHYIO MOrpenrHocts npumeM paBubiMu 0,01 u 0,001,

COXpaHHB YCTAaHOBJICHHBIC 110 YMOJIYaHHIO 3HAUCHUI.
-} Solve Parameters _ O] =]
Tirne:
[ 0:0.1:10
utd):

I atan[coz(pr2))
ued):

I Fanlpit=]. *explan(pry/2]]

R elative taolerance:

| 0.0

Abzalute tolerance:

| 0.001

2k | Cancel |

Puc. 15. BBox napamMeTpoB penieHus

CdopmMupyem ceTKy U HacTpouM rpaduyecKkue napaMeTpbl PELICHUs C

MTOMOIIBI0 TrasioroBoro okHa "Plot Selection" (puc. 16).



A Flot Selection

Puc. 16. [TapameTpsl aHuMaum
3aBeplLIaroIIMii 3TaM - 3aMyCK peleHus 3aaayu. [locine okoHUaHusI BBIYUCIICHUN B
rpaduaeckom okHe nHTEepdeiica PDETool otobpakaercs nedopmarius miacTHHBI

B MOMEHT BpeMeHH t = 10, a B JOIOJTHUTEIIPHOM OKHE - aHUMAaIHs KoJieOaHu

Sy
il
e "“.‘I' ""I Illll
e Wl
NS i
2 ¢’¢"f# [’ll

R
' “*!@fjf"f
&

MJIacTUHBI (cM. puc. 17). S



Knaccudukanus nuddepeHnnanbHbIX ypaBHEHUN B YACTHBIX MTPOU3BOAHBIX

Bun 3anaqn [TapaGonuueckoro | ['unepbonnueck
DIIUNITUYECKOTO TUTIA
THUIIA ue
Du'-
S div(c’grad(u))+a’u |d'u"-
msiianali NV . =f, div(c’ “grad(u))
(Generic div(c’grad(u))+a’u=f . .
Scalar) rae u +a’u=f,
SKBUBAJIEHTHO rae u" = ou/ot
ou/ot
-div(e’grad(¢))= p,
DneKkTpocTaTu e
a € - IUAJIeKTpUIecKas . .
(Electrostatics) NPORMLACMOCTE, -
¢ - JICKTPUUCCKHH MOTEHITHAT,
p - OObEMHBII1 3apsI.
MAHITOCTATH -div((1/m) grad(A))=j, e
a M - MarHATHASI POHUIIAEMOCTb,
(Magnetostatic A - MarHUTHBIA BEKTOPHBIN --- ---
S) g MMOTEHITHAT,
] - TUIOTHOCTB TOKA.
0'C'T"-
div(k’grad(T)) =

-div(k grad(T))=Q+h"(Text-T),
rae

=Q+h"(Text-T),
rae

T - Temmieparypa, T, k, Q, h m Text -
Temnonepenau
a (Heat K - K03¢. TErIONPOBOAHOCTH, COOTBETCTBYIOT N
Q - UCTOYHUK TerIa, yKa3aHHBIM JJIS
Transfer) .
h - ko3 GHUIHEHT KOHBEKTUBHOM YpaBHEHUS
TerIonepeaayn, AJUTATITUYECKOTO
Text - BHelIH. TeMIiepaTypa. TUIIA,
p - TUIOTHOCT®,
C - TeTI0EMKOCTb.
c-
P div(D’grad(c))=
'le(D grad(C)):Q’ Fﬂe( g ( )) Qa
rae
uhdysus C - KOHIICHTpAITUs
A (bfby C - KOHLICHTpanus, LICHTpalA, -
(Diffusion) D - ko3 durment
D - xoabdunment nuddysumn,
. b dy3um,
Q - 00bEMHBIN HCTOYHUK. .
Q - 0ObeMHBIH
WCTOYHUK.
-div(s’grad(p))=q,
posogsmas | (s'grad(p))=q
cpeaad SIf IIPOBOJUMOCTh --- ---
(Conductive - BJP;CKT I/I‘{eCKI/II;I MOTEHITHAIT
MediaDC) | ? p Al

J - UICTOYHHUK TOKA.




[IepemeHHBbII
DJIEKTPOMAarHu
THBIN IIPOLIECC
(AC Power
Electromagneti
Cs)

-div((1/m) grad(E))+
+(jws-ew?)E=0,

r7e

M - MarH. MPOHUIIAEMOCTb,
E - snexTpudeckoe mnore,

] - MHMMas eIMHUIIA,

W - OTHOC. yTJIOBas 4acToTa,
S - OTHOC. TTPOBOAUMOCT,

€ - IN3JI. MPOHUIIAEMOCTb.

E - monyns FOHra,

Mexanuka:
Hotte nu - koadpdurment [lyaccona,

. |KX - 0o0beMHOE BO3/IeHCTBHE (CHIa)
HaIPsHKCHUH

B HaIlpaBJICHUH X, --- --

(stress) u mose .

. | Ky - o0beMHOe Bo3/eiicTBUE (cuiia)
nedopmariuii

. B HaIIPaBJICHUU Y,

(strain)

P - INIOTHOCT..

Puc. 17. Pemienue runepO0IMuecKoro ypaBHEeHuUs

[Tpunoxenue PDETool noanepxuBaer pemieHne pa3iudHbIX TUIIOB 3a7a4,
onuChIBaeMbIX AU (PepeHITnaTbHBIMI YPABHEHUSIMU B YaCTHBIX ITPOU3BOIHBIX. B
MPUBEICHHOM Ta0JIMIIEe MPE/ICTaBICHBI OCHOBHBIC U3 ATUX BAPUAHTOB.

YcTHBIE 0IPOCHI

VYceTHBIE  ONMPOCHI  OCYIIECTBIAKOTCS —MPENOJABATENIEM 10  3aBEPIICHUIO
U3YYCHHS] KaXIOro paszena. Bompockl u 3amaHusi mpuBelneHbl B (oHmax
OLIEHOYHBIX CPEeACTB. J[JI1 MOATOTOBKM MCIIOJIB3YETCSl OCHOBHAS U JOIOJHUTEIbHAS
auTeparypa IO JUCHUIUIMHE «BbIUMCIWTENBHBIE METOJBI B  MPUKIATHON
MeXaHHMKe», a Takke nHdopmalus, pasmenieanas 8 LMS BlackBoard.

TecTtupoBaHue HE TPELYCMOTPEHO.

Kputepun oOIeHKH CaMOCTOSITENIbHOM paboThl TpHUBEACHBI B  (oHAAX

OLOCHOYHBIX CPCACTB.



V.

KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

KonTposampyem Kotb1 u >ramst OueHo4yHbIE CpeCcTBA
N | ple pasmennl /
n/ dhopmupoBanus . NMPOMEKYTOYHA
“ TeMbI . TeKYIIHil KOHTPOJIb
KOMIeTeH Uit s aTTecTanus
AUCHUTLTAHBI
Koneuno- 3HaeT CobecenoBanue (YO-1)
EEZiZfTIJ{II;Ie OK-11. Ymeer Jlaboparopnas padora (ITP-6) Bonpocs! k
1 g IK-1 sKk3ameny 1-7
OJIHOMEPHBIX eeT PacuerHo-rpaduueckast pabora
BII
3a1a4 A (ITP-12)
PasnocTHbIC 3Haer CobGecenoBanue (YO-1)
CXEMBI ISt YmMmeer JIabopatopHnas pabdora (ITP-6)
ABYMCPHBIX OIIK-3 Pacuerno-rpaduyeckas pabora | Bompocs! k
o | oA OTIK-4, (ITP-12) sk3aMeny 8-15
Koneuno- ITK-1, y
3JIEMEHTHOE MK-11 | Praneer
MOJIETTUPOBAHHE Kypcosas pabota (ITP-5)

V. CIUCOK YUYEBHOM JIUTEPATYPHI U UTHOOPMAIIMOHHO-
METOANYECKOE OBECIIEHEHHUE JUCIHHUIITIMHbI

OcHoBHas auTepaTypa

(onexmponnwvie u newammvie uz0anus)

AdanacreBa H.1O. Berunciautenbabie U 9KCIIEPUMEHTATBHBIE METObI

HAy4YHOI'0 3KCIEpUMEHTa: yueOHoe nocobue it By30B. — M: Kuopyc, 2013. — 330

c. http://lib.dvfu.ru:8080/lib/item?id=chamo:670914&theme=FEFU

Kapumos,

A. UYwucieHHble METOIbBI

MOACINPOBAHUA HEJIUHEHHBIX

MPOIIECCOB TEIUIO- U MaccooOMeHa Ha DBM [DnekTpoHHBIN pecypc] : yueOHOe

nocooue / A. KapumMoB. — DIEKTpOH. TEKCTOBBIC JaHHbIE. — AJMaThl

Kazaxckuii HallmoHaNbHBIA YHUBEPCUTET UM. anb-Papadu, 2014. — 200 c.

http://www.iprbookshop.ru/58778.html



http://lib.dvfu.ru:8080/lib/item?id=chamo:670914&theme=FEFU
http://www.iprbookshop.ru/58778.html

3. I'mazkoBa B.B. Uucnennele MeTonbl. JIoCTOBEpHOE M TOYHOE UYHMCICHHOE
pemenue nuddepeni.u anredp.ypaBuenuit B CAE-cucremax CAIIP: Yuy.moc. /
ManuueB B.b., I'nmazkoBa B.B., Kysemuna N.A. - M.: HUALl UH®PA-M, 2016. -
152 c.: http://znanium.com/catalog/product/423817

4. Kypuocos, M. I'. BeruncnurenbHble METOABI, AITOPUTMBI U anapaTypHoO-
MPOTPAMMHBIM MHCTPYMEHTApUN MapaJUIEIbHOIO0 MOJAECIUPOBAHUS TPUPOIHBIX
nporeccoB / M. I'. Kyprocos, B. I'. Xopomesckuii, C. H. MamoiisieHKo ; moj
penakuueii B. I'. Xopomesckuit. — HoBocubupck : Cubupckoe otaenenue PAH,

2012. — 355 c. https://www.iprbookshop.ru/15791.html

5. CaBenkoBa H.A., [IpoBopoBa O.I'. UuciieHHbIE METO/IbI B MATEMATHUYECKOM
MOJIeIUpOBaHUU: YueOHoe mocodue / - 2-e u3n., ucnp. u aon - M.:APCTAMAK-
MEJINA, HUII NH®DOPA-M, 2014. - 176 C.
http://znanium.com/catalog/product/455188

JlonoTHUTEIbLHAS JIUTepaTypa

(anexmponmvie u nevammbvie uz0ams1)

1. AbakymoB H.B. Jlekuuu 1o YMCIEHHBIM METOJIaM MaTe€MaTUYeCKOU
busuku: Yu.moc./ M.B.AbGakymoB, A.B.I'ymun; MI'Y um. M.B.Jlomonocoga.
®dakynbTeT BhIUMCI. MaTeMaTuke U kubepHetuku. - M.:HUL[ MHOPA-M,2013-
158 c. http://znanium.com/catalog.php?bookinfo=364601

2. bapamkoB B.A. Meroasl maremaTudeckoil Gusuku [DIEKTPOHHBIN
pecypc] : yue6. mocobue / B. A. bapamkos. - KpacHosipck: Cub. denep. yH-T,
2012. - 152 c. http://znanium.com/catalog.php?bookinfo=492290

3. Kynpsimos H.A. Meroasl HeNMHEMHOW MaTeMaTHYeCKON (PU3UKH:
VYyebnoe nocodue / H.A. Kynpsimos. - Jlonronpyausiii: Matemnekr, 2010. - 368 c.
http://znanium.com/catalog.php?bookinfo=247670

Bacunses A.H. Matlab [DnextpoHHBIi pecypc] : caMOy4YUTEllb.

[Tpaktuueckuii moaxon / A.H. BacuibeB. — DIEKTpOH. TEKCTOBBIE JTaHHBIC. —

CIIo. : Hayka u Texunuka, 2015. — 448 c. — 2227-8397.


http://znanium.com/catalog/product/423817
https://www.iprbookshop.ru/15791.html
http://znanium.com/catalog/product/455188
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http://znanium.com/catalog.php?bookinfo=247670

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

Ilepedyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET»

[Ipu ocymiecTBiaeHUM  00pa30BAaTEIBLHOTO  Mpolecca CTYIAEeHTaMU W
podeccopcKo-NPenoJaBaTeIbCKUM ~ COCTaBOM  UCIONB3YIOTCA  CIEAYIOLIUe
WH(OPMAITMOHHO-CITPABOYHBIC CUCTEMBI:

1. IIporpammHoe obOecrnedeHHe OdJIEKTPOHHOIO pecypca caiita J[BOY,
BKitovas ObC JIBOY.

2.  Marepuansl kypca, pazmemniensie B LMS BlackBoard, nnentudukarop:
FU50219-151600.68—CHM-01: BeruncaurenbHble METO/BI B MPUKIATHON
MEXaHHKE.

3. http://elibrary.ru - Hayunas s5exkTpoHHas OHOJIHOTEKA.

4.  https://www.maplesoft.com/applications/view.aspx?S1D=154454 —

pYyCCKOS3bIYHBIN OpTalt Maple — 0030p cpeAcTB, NPUMEPHI.

5.  https://www.malavida.com/ru/soft/maple/#gref =~ — ckauath mHPOOHYIO

Bepcuto Maple.

o

https://matlab.ru/trial - 3anpoc nmpoGHoI Bepcuu Matlab.

~

https://matlab.ru/education/student-trial - 3arpy3ka npoOHO# Bepcuu

Matlab, npumepsl, perieHus.

IlepeyeHb NH(POPMALMOHHBIX TEXHOJIOTHIT U POTPAMMHOIO 00ecIieYeHUs1

IIpu ocymecTBieHuu  o0pa3oBaTeBLHOTO  Mpoliecca  CTyACHTaMH U
poeccCopCKO-TIPEnoJaBaTeILCKUM ~ COCTABOM  HCIIOJNB3YEeTCS  CIEMyIolee
porpaMMHOE 00ecIieueHue:

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

2. MathCAD, Maple, Matlab.

VI.METOANYECKHUE YKA3AHUS 10 OCBOEHUIO JIUCHUITVINHBI


http://www.iprbookshop.ru/43318.html
http://elibrary.ru/
https://www.maplesoft.com/applications/view.aspx?SID=154454
https://www.malavida.com/ru/soft/maple/#gref
https://matlab.ru/trial
https://matlab.ru/education/student-trial

Ha u3ydeHue AUCHUIUIMHBI OTBOAUTCA 5S4 yaca ayJuTOPHBIX 3aHATUNA U 54
gaca cCaMOCTOATEIILHOM pabOThI, BEITIOJHEHNE KYPCOBOTO MPOEKTA.

Ha mpaktudeckux u J1abOpaTOPHBIX 3aHATUSAX IIpernojaBaTelb OOBICHSIET
MaTtepuall, mpejiaraeT 3ajJaHusi, KOHTPOJUPYET paboTy CTYACHTOB, OTBEYaeT Ha
BO3HUKAIOIIME BOMPOCHI, MOJICKA3bIBAET XOJ U METOJ PEIICHHUS.

MeToaudeckue yKa3aHusi 10 KYPCOBOMY NPOEKTHPOBAHMIO.

KypcoBoii mnpoekT 10 JuCHUIUIMHE «BBIUMCIUTENbHBIE METOABI B
MIPUKIIAIHOM MEXaHUKE» ITPOBOJMTCS C LIEJIbI0 000OIIMTh 3HAHUE TEOPETUUECKHUX
OCHOB UMCJICHHBIX METOJIOB pEIICHMS 3aJay JJisi YpPaBHEHMH B YacCTHBIX U
3aKpENUTh HABBIKMA UX MPAKTUYECKOro nmpumeHeHus. [Ipu aTom paccmaTpuBaroTcs
METOJIbl CETOK, SIBHBIC M HESIBHBIC PA3HOCTHBIE METOJIbI, CXEMbl PaCIICIUICHUS U
MEPEMEHHBIX HAIpaBJICHUM, METOJbl peJlaKcallid, BOIPOCHl YCTONYMBOCTH
Pa3HOCTHBIX cxeM. Vcnonb30BaHHE COBPEMEHHBIX BBIUMUCIUTEIBHBIX CPEACTB
MO3BOJIIET CYIIECTBEHHO OOJIErYUTh MPOIECC BBIYMCICHUN W HHTEpIpETaIlluu
pe3yabTaToB. B y4eOHO-METOAMYECKUX YKa3aHUAX IO BBIMOJHEHHUIO KYpPCOBOIO
MpOEKTa MPUBEACHBI TEMbI M pPa300paHbl MNPUMEPHI pelIeHUs 3aja4y
MaTeMaTHYeCKON (PM3HKK B BBIYHCIHTEIbHOM makere Maple, kotopeie crymeHT
CMOXET HCMOJIb30BaTh JJISI CaMOCTOSATENbHOW pabOThl MpU  BBINOJHEHUU
WMHJIMBUIYAJIbHOTO 3aJaHUsI IO KYPCOBOMY MPOEKTUPOBAHUIO.

B pesynapTare BBINOJNHEHUS KypCOBOTO TMPOEKTa CTYIAEHT JOJKEH B
JIOCTaTOYHOW CTENEHU OBIAAETh COBPEMEHHBIMH METOJAMM PEIICHMS 3a1ad IS
YypaBHEHUM B  YaCTHBIX  IPOM3BOAHBIX C  IIEJIBIO  CaMOCTOSITEIBLHOIO
NpOTpaMMHUPOBAHUS HMHXKCHEPHBIX 3a7a4  MEXaHUKH C  HCIOJIb30BAaHUEM
BBIUYHUCJIMTEIBLHBIX CPEJICTB.

Brinmonnenue KypcoBOTro POCKTa HampaBlieHO Ha (OpPMUpPOBAHHE Y
oOy4aeMbIX  HAaBBIKOB  CAMOCTOSITEJIbHOM  HAy4YHO-HMCCIEAOBATENIbCKOM U
MPAKTUYECKON pPaboThl, TPaMOTHOTO OGMOPMIICHHS TIOJYYECHHBIX PE3yJbTaTOB,
YMEHHUSI MPEICTAaBUTh PE3yIbTaThl CBOEH pabOThl B BHUJIEC MOSCHUTEIHHOMN 3aMUCKU

Y 3alIUTUTH UX B MOCIEAYIOMIEN TUCKYCCHH.



[lenbto KypcOBOrO MNPOEKTUPOBAHUS M0 IUCUUIUIMHE «BblunciurenbHble
METO/Ibl B IMTPUKIIAJTHON MEXAHUKE) SIBIIACTCSA:

JalbHEWIIee pa3BUTHE M 3aKpEIUICHWE 3HAHWM, IIOJy4YEHHBIX Ha
JEKIUOHHBIX W NPAKTHUECKUX 3aHATHSIX B O0JACTH METOJOB pEIICHHUs 3a]ad
MaTeMaTH4eCKON (PU3UKHU;

COBEpIICHCTBOBAHUE HABBIKOB IPAKTUYECKOIO IPOrpaMMHUpPOBAHUS IpU
UCITOJIb30BAaHUH YHCIIEHHBIX METOJOB PELICHUS 3a/1a4 MEXAHUKU;

pa3BUTHE TPOPECCHOHAIBHBIX HABBIKOB pabOThl C COBPEMEHHBIMU
BBIUMCIUTEIbHBIMU CPEJICTBAMHU.

KypcoBoil TpOeKT SBISETCS COCTAaBHOM 4YacThl0 Y4YE€OHOW JUCUHUIUIMHBI
«BpluncnurenbHble METOJbl B NPUKIATHOW MEXaHUKE» U IpeJHA3HA4YeH s
MPAKTUYECKOT0 3aKPETUICHHS U PACIIMPEHMS] IOJYYEHHBIX TEOPETHUECKUX 3HAHUM.
[leapt0 KypcOBOro MNpPOEKTa SBISIETCS MPUOOPETEHHE CTYACHTOM HABBIKOB I10
CO3JAHUI0 MaTEMaTHYECKOM MOJEINM pacCMAaTpUBAEMOM 3aJaud M €ro
KOMITBIOTEPHON pealiM3allid B BHJE€ MPOrPAMMHOIO MPOJYKTa, MO3BOJISIOLIEH
MIPOBECTH YUCIICHHOE MOJICIMPOBaHNE B TpeOyeMoM oObeMe.

3anayeil npoekTa saBisieTcss (OPMUPOBAHUE Y CTYIE€HTOB HABBIKOB:

- IOCTAaHOBKH 33/1a4U;

- IOCTPOEHHUSI MATEMaTUYECKOW MOJIENH;

- moctpoeHust d(PPEeKTUBHON PA3HOCTHOU CXEMBbI

- CO3JIaHUsl IPOTPAMMHOTIO ITPOJIYKTA;

- IPEACTABJIEHUS PE3YIbTATOB IIPOEKTA.

OcHoBHBIE TPe0OOBAHUSA K BBINOJHEHHI) KYPCOBOI'0 MPOEKTA

Kax b1l CTyA€HT BBINIOJHACT HWHAWMBUAYAJIbHOE 3aJaHHE, CIUCOK THUITOBBIX
3aIaHUN Ha KypCOBOW MPOEKT mpuBeaeH. Kaxablii CTyJIeHT 00s13aH MOCETUTh HE
MEHEe S KOHCYJbTAallUM MO BOMNPOCaM BBINIOJHEHUS KYpPCOBOIO MPOEKTA,
NPENBSABISAS Ha IPEABAPUTEIBHBIA TPOCMOTP IPENOAABATEII0  OTACIbHBIC

pe3yJIbTaTbl KypCOBOIO NPOEKTUPOBAHUS WIM MPOEKT IMOSICHUTEIBHOM 3aIUCKHU.



[To pe3ynbraram KypcoBOro MPOEKTa CTYJIEHTOM B COOTBETCTBHH C TPEOOBAHUSIMU
JIBOY, odopmisiercs MOACHUTENbHAS 3allMCKa M CHAETCS MPENoJaBaTesio Ha
npoBepKy. Eciin Bce HEMOYETHI, BBISBICHHBIE MPU KOHCYJIBTAIUSAX, YCTPAHECHBI,
CTYIEHT 3allMIIAeT KypCOBOW IMPOEKT, MO Pe3yJbTaTaM 3alllUThl BBICTABIISIETCS
UTOroBas OLEHKA. Eciam  moscHUTEnpHas  3amucKa HE  YAOBJIETBOPSET
MOCTAaBJICHHBIM TPEOOBAHMSIM, TO OHA BO3BpAIIAETCS CTYJACHTY Ha JOPAOOTKY.

[Ipy BBIMOTHEHWH KypCOBOTO TIPOEKTa CTYACHT OO0S3aH TOCETUTHh
KOHCYJIbTAllUM M 3a4€CTh y PYKOBOJHUTENSA, KAK MUHUMYM, CIEIYIOLINAE 3Tarlbl
paboTHhI:

pa3paboTka MaTEMaTUYECKOW MOJIETU C BXOJHBIMU U BBIXOJIHBIMU JaHHBIMU
peraeMoii 3a1auu 1 €€ 00IIEero ONnucaHus;

000CHOBaHME BHIOOPA PA3HOCTHOM CXEMBbI, aHAJIU3 €€ YCTOMUUBOCTH;

pa3paboTka NpPOrpaMMHOTO MOJyJid Ha 0aze MNpPOrpaMMHOIO KOMILIEKCa
MAPLE wim Matlab;

ITOJIyYEHHE KOJIMYECTBEHHBIX PE3YyJIbTATOB M MX BHU3yaJIM3allMs C IOMOIIBIO
nporpammHubIx cpeacts MAPLE win Matlab.

ConepskaHue NOSICHUTEIbHOM 3aNIMCKHU

[losicauTenbHass 3anucka odopmisiercss Ha Juctax ¢opmara A4 B
cootBeTcTBUM ¢ TpeboBanusiMu ECKJl u nomkHa copepxaTh:

TUTYNbHBIN JIUCT.

Beenenue.

I'maBa 1. IlocTaHOBKM 3a7auyd W IOCTPOCHHE MaTEMAaTHYECKON MOMIEIH,
000CHOBaHHUE.

I'maBa 2. PasHoctHas cxema 3agaun. OOOCHOBaHHME BBHIOOpA PA3HOCTHOM
CXEMBI, aHAJIN3 €€ YCTOWYMBOCTHU COTJIaCHO Kpurepuro Heitmana.

['maBa 3. Pe3ynapTaThl YMCIEHHBIX SKCIEPUMEHTOB, CPABHEHHE C TECTOBBIMHU
pUMEpPaMH.

3aKIIFOUECHHE.

[Tpunoxenue. [IporpaMMHBIN KOJI.



Cnucoxk auTepaTyphl.

TUTYIBHBIA JTUCT JOHKEH COJEPKAaTh HAa3BAHUE TEMBI KYpPCOBOI'O IPOEKTA,
yKazaHue haMuIuu 1 HHUIMAIOB, HOMED TPYIIIbBI CTYICHTA.

KadecTBO 3amMThl CTYIEHTOM TIIPOEKTAa OLIEHUBAETCS 10 Ka4E€CTBY
NPE3EHTAlN WM Pa3JaTOYHbIX MAaTEpUajoB, MOJAaYd MaTepualia Ha JOKIAJe U
OTBETaM Ha BOMPOCHI IO COJICPKAHUIO ITPOCKTA.

NuauBuayajabHble 32IaHUS] HA KYPCOBOe NPOEKTHPOBAHHE

[Ipy BBITIOTHEHUH KYpPCOBOI'O NMPOEKTA BBIAACTCS WHIWBUAYAJIBHOE 3aJaHUC
II0 NPOEKTUPOBAHHUIO IPOTPAMMHOIO MOJAYJS, PEIIAIOIIET0 ONPEACICHHYIO
BBIUHMCIIUTENBHYIO 3adady. 3agaerca BujJ AU depeHunanbHOro ypaBHEHUS,
wiockasg o0JacTh, OrpaHUYEHHAss KPUBOM, T'PaHUYHbIE W HayalbHbBIE YCIIOBUS,
Metoa pacyeta. [Ipy 3ToM cieyeT BBIIOJIHUTD CAEAYIOIIHNE 3TaIlbl padOThI:

- pa3paboTka MaTeMaTUYeCKOW MOJIETM C BXOJHBIMH ¥ BBIXOJHBIMHU
JaHHBIMU pelIaeMoi 3aJjauu U e€ 00ILero ONnuCaHus;

- 000CHOBaHHE BHIOOpPA PA3HOCTHOM CXEMBI,

- aHaJIU3 YCTOMYMBOCTH PA3HOCTHOM CXEMBI;

- pa3paboTka MPOrpaMMHOIO MOAYJIS Ha 0a3e MPOrpaMMHOr0 KOMILIEKca
MAPL wm Matlab;

- IPOBEJICHUE aCUMIITOTUYECKOTO aHAJIN3a CTPYKTYPhI PEIICHU 3a1a41, €CIU
3TO BO3MOJKHO;

- IOJIy4YEHUE KOJIMYECTBEHHBIX PE3YJIbTaTOB U UX BU3YaIU3aLUs C IOMOIIBIO
nporpammHubix cpeacts MAPLE wiun Matlab;

- OLIEHKA MOTPELIHOCTH PEIIEHUs ¢ UCII0JIb30BaHUEM ipaBuia PyHre;

- O pe3yJbTaTaM BBIYUCICHUM ONpEAeNuTh 00JIacTh MapaMeTpoB, B
KOTOPOM peLICHUE 3a1a4i yCTONYUBO.

Tembl UHIMBUIYAIbHBIX 3aJJaHUH ISl KYpPCOBOTO IPOEKTUPOBAHUS

1. [IpoekT mporpaMMHOro MOZYJISL Uil YACIEHHOTO PEIICHMS 3a1a4d O

HECTAllMOHAPHOM  pacHpelelieHMH TeMmmepaTryp B  IUIOCKOW  oOjacth ¢



UCIIO0JIb30BAaHUEM METOJa MOMEPEUHbIX HAMpaBIICHUN (HESBHAS YEThIPEXTOUYEUYHAsS
cxema).

2. [IpoexkTupoBaHue MPOrpaMMHOTO MOJYJIS JUIsl YUCICHHOTO PEHICHUS
3aJlayd O HECTAllMOHAPHOM paclpeleleHuH TeMIepaTyp B IJIOCKON 00JacTu ¢
WCITOJIb30BAHUEM METOJAa MONEPEYHBbIX HANPABICHUN (HEABHAS LIECTUTOYEYHAS
cxema).

3. [IpoekT mporpaMMHOr0 MOZYJISL JJIs YUACIEHHOTO PEIICHHs 3a/1a4d O
HECTAallMOHAPHOM  paclpelleJIeHUd TeMIeparyp B IUIOCKOW 00jacTu ¢
UCIIOJIb30BaHUEM METOla pacllenIeHHs (HEesBHAs LIECTUTOUYEYHAs CXEMA).

4, [IpoekT mporpaMMHOr0 MOAYJISl JJIsl YUACIEHHOTO PEIICHHs 3a/layd O
HECTAllMOHAPHOM  pacHpelelieHud TemrepaTyp B  IUIOCKOM oOjacth ¢
UCIIOJIb30BAaHUEM METO/Ia PACUICTUICHHs (HEABHAS YETHIPEXTOUEUHAs CXEMA).

S. [IpoekT mPOrpaMMHOTO MOXYJIS PpELUICHWS CMENIAaHHOM KpaeBou
3aJa4uM JUIsl YpaBHEHUsI KOJEOAHUN Pa3HOCTHBIM METOJ/IOM, OLIEHKa YCTOMYMBOCTH
Pa3HOCTHOW CXEMBI.

6. [IpoekTupoBaHKE NPOrPAMMHOIO MOAYJS, HCIOJB3YIOLErO0 METOJ
IPOTOHKU JUIsSl peajv3ali HESIBHOM PAa3HOCTHOW  CXEMBI IS ypaBHEHUS
TEIUIONPOBOAHOCTH  (pa3HocTHas cxema Jlakca). OrlleHka YCTOWYMBOCTH
Pa3HOCTHOW CXEMBI.

7. [IpoekTupoBaHre MPOrPaMMHOIO MOAYJS JJI YUCJIEHHOTO PEIICHUS
3aJaud O HECTAllMOHAPHOM MAacCOOOMEHE B IUIOCKOM 00JIacTH C 3aJaHHBIMU
I'PaHUYHBIMU U HAYaJIbHBIMH YCJIIOBHMSIMH, HA OCHOBE HESIBHOM YETBHIPEXTOYEUHON
cxeMmbl. J{J1 MOCTpoeHus: pa3HOCTHOM CXEMBbI UCIIOJIb30BaTh METO/ PACILICTIIICHUSI.

8. [IpoekTupoBaHKe MPOrPaMMHOIO MOAYJS JUIsl aHAJIW3a JIHUHAMHUKU
BA3KOIO JIeMI(UPOBaHUS [JIsi OJAHOPOJHOIO CTEPKHS CPEACTBAMU KOHEYHO-
anemeHTHOTO 1akera PDETools Matlab.

Q. [IpoekTupoBaHKe NPOrpaMMHOTO MOAYJIS Uil MOJAEIUPOBAHUS
BUOpaIMu KpyroBod memOpaHbl ¢ wucnoib3oBanueM Eigs Function koHeuyHo-

snemeHTHOTO rmakera PDETools Matlab



10. [IpoekTupoBaHue MNPOrpaMMHOIO MOJIYJIS JUIsL MOJEJIMPOBAHUS
coOCTBeHHBIX Konebanmii  L-oOpa3Hoit memOpaHbl  CpeACTBaMH KOHEYHO-
anemeHTHOTO 1aketa PDETools Matlab.

11. [IpoekTupoBaHKe MPOrPaMMHOIO MOJYJIS JUISL MOJEJIMPOBAHUS
temriepatypHoro mnois TBOJla cpencrBaMu KOHEYHO-3JIEMEHTHOIO IAKeTa
PDETools Matlab.

12. IIpoexkTpoBaHue MPOrpaMMHOIO MOAYJSA JUISl YACIEHHOIO PEIICHUS
3aJaud O HECTAllMOHAPHOM MAacCOOOMEHE B IUIOCKOM 00JIacTM C 3alaHHBIMU
IPaHUYHBIMU M HAYAJIBHBIMU YCIIOBHUSIMHM, HA OCHOBE HESBHOW IIECTUTOYECUYHOMN
cxeMmbl. J[JI1 mOCTpoeHnss pa3HOCTHOM CXEMBI MCIIOJIB30BATh METOJ IMONEPEUYHBIX
HaIpaBJICHUMU.

13. IIpoexTupoBaHue MPOTPAMMHOTO MOAYJSA IS YUCIEHHOTO PEIICHUs
3a/layd O HECTAalMOHApPHOM pacHpeleleHuH TeMIEpaTyp B IUIOCKOM 001acTu ¢
3aJIaHHBIMU TPAHWYHBIMM M HA4YaJIbHBIMU YCJIOBHUSIMH, HA OCHOBE JIBYXIIaroBOMN
JBYXCJIOWHOM cXeMBbI. {15 mOCTpoeHns pa3HOCTHOM CXEMBI UCITOIb30BaTh METO]
pacLIeIIeHuUs.

14. TlpoexTupoBaHuE MPOTPAaMMHOIO MOAYJIS I YUCIEHHOTO PEIICHUs
3a/layd O HECTAallMOHAPHOM pacHpelelIeHUH TeMIepaTtyp B IJIOCKON obsactu ¢
33JJaHHBIMU TPAaHWYHBIMM W HAYAJIBHBIMU  YCJIOBHUSIMHU, Ha OCHOBE HESIBHOU
HIECTUTOYEYHOM CXeMbl C BecaMu. JlId TITOCTPOEHUS pPA3HOCTHOM CXEMBI
MCIIOJIb30BaTh METO/ IIONIEPEYHBIX HAIIPABIICHUM.

15. TIpoexT mporpaMMHOTO MOAYJIA JAJIsl YMCJICHHOTO PEIICHUs 3a/J1ayd O
NOTEHIIMAJIbHOM TEYEHUU B IUIOCKOM 00JacTH € 3aJlaHHBIMU TPAHUYHBIMU
YCIIOBUSIMM, C UCIIOJIb30BAHUEM UTEPALIMOHHOIO METOJa BEpXHEH PElaKkCaluu.

BbINOMHEHHBIE KYpPCOBBIE TPOEKTHI MPEACTABUTH IPENOJABATENI0 IS
3aIIMTHI B JIEKTPOHHOM U IIEYaTHOM BHUJIE.

Pexomenpanum mno paGore ¢ Jureparypoii. Teopertuueckuii u
MPaKTUYECKUI MaTepuali Kypca pa3bsCHEH B MaTepuagax yueOHO-METOAUYECKOro

KOMILICKCA, IIpCAJIaracMoro IperoaaBaTcICM Ha 3aHATHUAX, TAKKC B y‘-Ie6HI/IKaX n



y‘{C6HBIX ITOCOOMSIX U3 CITMCKA OCHOBHOM U HOHOHHHTCHLHOﬁ JUTEPATYPHI.
PeKOMeHI[aHl/IH Mo MmMOATOTOBKE K 3IK3aMEHY. Yceneninas IIOATOTOBKA K
9K3aMCHY BKJIOYACT pa60Ty Ha IIPAKTHYCCKUX U J'Ia60paTOpHLIX 3aHATUAX B
TCUCHUC CCMCCTpPA, BBIIIOJHCHHC M YCIICIIHAA 3aluTa KYpCOBOI'O IIPOCKTA Yy
npernoaaBaTclIA. HpI/I IMOATOTOBKE K OJK3aMCHY HeO6XOI[I/IMO OCBOUTBb TCOPUIO:
pa306paTb OCHOBHBIC TCMbI, IMIOCTAHOBKH 3aJda4 W HUCIIOJIB3YCMBIC MCTO/BI. K

DK3aMEHY JOIyCKAETCS CTYIEHT, 3alIMTUBIINN KypCOBOM IIPOEKT.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIIJIINHBI

O6opynoBaHue, pa3MeIIeHHOE B ayTUTOPUSIX JIJISl TPOBEACHHS MTPAKTUYECKUX
1 Ta0OPaTOPHBIX 3aHATHH MO JUCIHUILINHE:

Momno6noku Lenovo C360G-i34164G500UDK — 20 mr;

Mynerumenuiiapii  ipoextop, Mitsubishi EW330U, 3000 ANSI Lumen,
1280x800 — 1 mrr;

Dkpan npoeknuoHHbld ScreenLine Trim White Ice, 50 cm, pazmep paboueii
obnactu 236x147 cm — 1 mT;

AKycTHYeckasi cucTema JUIsi TTOTOJIOYHOTO MOHTaXa C HU3KUM MpoQuieM,
Extron SI 3CT LP (mapa) — 3 wr;

JoxymenT-kamepa Avervision CP355AF — 1 wr;

KK-nanens 47", Full HD, LG M4716CCBA — 1 mr;

CereBas Bugeokamepa Multipix MP-HD718 — 1 .

B niensx obecrieueHus crieluaabHbIX YCIOBUH 00yUEHUs WHBAIUIOB U JIUII C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 370pOBhs B JIBDY Bce 3manus 060pyoBaHbI
naHgycamu, JudTaMH, TOJbEMHHUKAMH, CICIHAIM3UPOBAHHBIMA  MECTaMH,
OCHAIICHHBIMH ~ TyaJICTHBIMA ~ KOMHAaTaMH, TaOJWYkamMu  HWHGOPMAIMOHHO-

HABUTAIMOHHOM MOJIEPHKKH.



VIll. ®OHABI OLIEHOYHBIX CPEJICTB

ITACIHHOPT ®OC

Kox u ¢popmysimpoBka
KOMIIeTEeHIIUH

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

OK-11 Cnoco0OHOCTB
HCIIONB30BATh OCHOBHBIE

METO/]Ibl MATEMaTUYECKOI'0 U KOMIIBIOTEPHOIO
MOJICJIMPOBAHMS U IPOBE/IEHUS paCUETHO-
HKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUN B 00JIACTH

3HaeT o
3aKOHBI MPUKJIAIHON MEXaHUKH Ha OCHOBE KIIACCHYECKUX
CCTCCTBCHHOHAYYIHBIX TEOPUM U TOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUI
AUCLHUIUINH B KOHEUYHO-3JIEMEHTHOI'O aHaJIn3a
npodeccuoHaTbHOM

BECTH pa3padOTKy (GU3HKO-MEXaHHUCCKHUX,

IEeITEILHOCTH, .
DHMELATE N MaTEMATHYECKUX ¥ KOMITBIOTEPHBIX MOJICIICH,

P MpeIHA3HAYCHHBIX JIJIS BBITOJIHEHUS TCOPETHUCCKUX U
MaTEeMaTHUYECKOIr o n | Ymeer o
COMIILIOTEDHOLO pacueTHO-IKCIIEPUMEHTAILHBIX UCCICAOBAHUN U

P pelIeHHs HAyYHO-TEXHHUYECKHUX 3aj1ad B 00J1aCTh
MOJICTTUPOBAHUS B .
TCOpeTHYECKIX " MIPHUKIIATHON MEXaHUKHU
pacueTHO- COBPEMEHHBIMH KOHEYHO-IJICMEHTHBIMH CUCTEMaMH
OKCIIEPUMEHTATBHBIX Braneer BBIYHCIUTEIbHON MEXaHUKH ¥ KOMITBIOTEPHOTO
HCCIIeIOBAHUSAX npoektupoBanus u nwxuHupunra (CAD/CAE-
CHCTEMBI)
(boHETHYECKHE U JIEKCHKO-TPaMMATHYECKHE HOPMBI
3Haer WHOCTPAHHOTO SI3bIKA U UX PEATU3AINIO B OBITOBOM H
po¢eCCHOHAIIBHOM OOIIICHUH
OIK-3 CaMOCTOSITENILHO MPUOOPETATh C TOMOIIIBIO
COCOBHOCTLIO WH(OPMAIMOHHBIX U TEJICKOMMYHHKAITUOHHBIX
HCTIONB3OBATE VYmeer TEXHOJIOTHI U UCTIONIb30BaTh B IPAKTHUECKON
HHOCTLANMLH  SBHK B JIESITCIILHOCTH HOBBIC 3HAHWS M YMCHHSI, TTOJIB3YsCh
P N uH(popMalel Ha THOCTPAHHOM SI3bIKE
npodeccroHanbHOM
chepe WHOCTPAHHBIM SI3BIKOM KaK CPEJICTBOM ITOTYUICHHSI,
pacirpeHust U yriyOJIeHUs CUCTEMHBIX 3HAHUH 110
Brnageer | cremuaibHOCTH M CaMOCTOSITEILHOTO IMOBBIIIIEHNS
JanbHelei ceoeit mpodeccuonaIbHOU
KBTI (UKAITTT
OCOOCHHOCTH JICJIOBOTO M HAYYHOTO CTHJICH OOIICHUS
OIIK-4 TroTOBHOCTELIO | SHAET Ha PYCCKOM U MHOCTPAHHOM SI3bIKAX JIJISl PEIICHUSI
K  KOMMYHHKALMH B HAyYHBIX 337129 TPO(HEeCCHOHATBHOM JIEATEITBHOCTH
YCTHOW W THCBMEHHOMN TOTOBUTH IMPE3CHTAINH, JISNATh JOKJIA]IbI, TUCATh
dbopMax Ha pyccKOM Hu | YMeer CTaThH U OTYETHI O HAYYHO-UCCIIEA0BATEIHCKOM
WHOCTPAaHHOM SI3BIKAX paboTe, B TOM YHCIIC U Ha HHOCTPAHHOM SI3bIKE
AL pCIICHHMA 337129 HaBBIKAMH IIPOCMOTPOBOTO, TOUCKOBOT'O YTEHHS C
npoQeccronanbHoH B THOJIHBIM [TOHMMAHUEM COJIEPKaHMs TIPOYUTAHHOTO Ha
EITETLHOCTH JIafeeT
PYCCKOM ¥ MHOCTPAHHOM SI3bIKaX ISl PEIICHUS 3319
poecCHOHAEHOM e TENIbHOCTH
[TIK-1 cmocoGHOCTRIO CYIIHOCTh HAYYHO-TEXHUYECKUX TIPOOIIEM,
BBISIBJIATH CYIIIHOCTD 3Haer BO3ZHUKAIOIIHUX MPU MOJICTHPOBAHUN MEXaHUYIECKUX

HAaYYHO-TCXHUYCCKUX

mponeccoB U HBHCHHI;'I, OCHOBBI IPUMCHCHU A




po0JIeM, BO3HUKAIOIINUX
B X0JI€
npodeccnoHaTbHOM
JEATEIbHOCTH, 1

BBIYUCIIUTEIbHBIX KOMIUIEKCOB U KOMITBIOTEPHBIX
TEXHOJIOTUN

BBIABJIIATH (bI/I3I/I‘IeCKy1-O N MaTEMaTUYCCKYIO CYIITHOCTh
mponeccoB u HBHCHHﬁ, MMPCAJIOXKUTH PA3JIMIHBIC

NpUBJICKATh I X YMmeer MAaTeMaTUYECKUE MOJEIH Ul UX OMUCAHUS U
PCIICHHA [OJIyYUThb PEIIECHUS HA OCHOBE KOHEYHO-3JIEMEHTHOTO
COOTBCTCTBYIOLINN aHaJIM3a, POBECTU MX aHAIIU3.
¢dbusuko-
o HaBBIKAMH CO3/[aHHSI PA3IMYHBIX BAPHAHTOB
MaTeMaTHICCKUI .
AHaDaT MaTeMaTHIECKUX MOJCICH 1 UX KOMITBIOTEPHOTO
pat, MO/ICIIUPOBaHHMS JUIS [ICKBATHOTO PEILICHUS TPo0IieM
BBIYHCITUTEIILHBIC Buiajeer o
IS HPUKIIATHON MEXaHUKH, BOSHHKAIOIINX B X0/1€
po(heCCUOHATBHOMN eITeIbHOCTH
KOMIIbIOTEPHBIC
TEXHOJIOTHU
[TK-11 roTOBHOCTBIO HOPSZIOK U TIPaBUJIA TPOBEACHHS YICOHBIX U
IIPOBOAUTH y4eOHbBIE 3Haer 71a00PATOPHBIX 3aHITUN, TEXHUKY 0€3011aCHOCTH IIPU
3aHSTHSL, JTADOPATOPHBIC HPOBE/ICHUHU 1a00PaTOPHBIX paboT
paborsl, OPraHU30BbIBATh HAYYHO-UCCIICA0BATEIBCKYIO Pa0OTy
BBIUCIIUTCIILHBIC CTYZICHTOB MJIAJIIIUX KYypPCOB, ONPEICIIATh
MPAKTUKYMBI Ymeer
p YMEI, HPUOPUTETHI PELICHHS 3a/1a4, aHATU3UPOBATh
NPUHAMATH Y4acTHE B pPe3yIIbTaTH
OpraHu3anuy HayqHO- »
N HABBIKAMH [IPOBE/ICHUS YICOHBIX 3aHATHI U
HOESICAOBATCILCRON OpraHu3aluy HayYHO-HUCCIIe0BATEILCKOM PabOThI
paboThI CTYICHTOB Brageer | P i p

MJIaJIINX KYpCOB

CTYACHTOB MJIaAINX KYPCOB

KonTpoJb nocTuskenni nesei Kypca

N KonTtpoanpyem TS — OueHo4HbIE CPeICTBA
®| ble pa3genasl /
n/ ¢hopmupoBanus . NMPOMEKYTOYHA
n TeMbl . TeKYIIHIl KOHTPOJIb
KOMIIeTeH Ui s aTTecTanus
AN CHUTIIHHBI
KoneuHo- 3HaeT CobGecenoranue (YO-1)
EaZHOCTHBIG OK-11. Ymeer Jlabopatophas padora (ITP-6) Borpocst Kk
XEMBI JIJIS
1 A [1K-1 sKk3ameny 1-7
OJTHOMEPHBIX aTeeT PacuetHo-Tpaduueckas pabota
3a1a4 8 (ITP-12)
Pa3znocTHbIe 3Haer CobGecenonanue (YO-1)
CXEMBI IS Ymeer Jlaboparopuas padota (ITP-6)
ABYMCPHBIX OIIK-3 PacuetHo-rpaduueckas padoTa | Bompocsl k
2 ANt OTIK-4, (ITP-12) 3K3ameny 8-15
Koneuno- I1K-1, y
AIIEMEHTHOE MK-11 | PrAeeT
MOJIEITUPOBAHHUE Kypcosas pabora (ITP-5)




HIkana oueHuBaHus YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMH

Kon n Srtansl GOpMUPOBAHMSA KpHUTepuHU N0KAa3aTeJ 1
¢popmynuposka KOMIIeTeHIUH
KOMIeTeHIINN
METOJIBI CHOCOOHOCTH MPUMEHSTH CIOCOOHOCTh IPUMEHEHUS
MaTeMaTH4ecKoro U COBPEMEHHBIE TEOPHH, MH()OPMaMOHHBIX
KOMITBIOTEPHOTO (U3UKO-MaTeMaTH4YeCKUEe U | TEXHOJIOTUI B HAYYHO-
MOJICITUPOBAHUS U BBIYHCIIUTEIIHHBIE METOIbI HCCIIeI0BATEIbCKON,
MPOBEICHUS PACUETHO- Hay4YHO-IIe1ar orn4ecKoii;
IKCIIEPUMEHTAIIBHBIX MPOEKTHO-
3naer UCCIIeIOBaHMUIT B KOHCTPYKTOPCKOI;
00NIacTH PUKIATHON MIPOU3BOACTBEHHO-
OK-11 MEXaHHKH Ha OCHOBE TEXHOJIOTHYECKON;
CnocoOGHOCTH KJTACCHYECKUX TEOPHUi Hay4YHO-UHHOBAlIMOHHOM;
HUCIIOJIb30BATH U JOCTIKCHHUH KOHCYJIbTallHOHHO-
OCHOBHEBLE COBPEMEHHBIX 9KCIEPTHOM NEeSTeIbHOCTH
TEXHOJIOTUI KOHEYHO-
3aKOHbI 9JIEMEHTHOTO aHaJIN3a
CCTCCTBCHHOHAY BECTH pa3paboTKy yMeHHe pa3pabaThiBaTh yMeHHe BHIOMpATh
YHBIX ¢usmko- TEXHUYECKYIO aJIeKBaTHBIE CIOCOOBI U
JUCLIUIIJIINH B MEXaHUYECKUX, JOKYMEHTalHIO, METOAbL peuicHus
npodeccroHannb MaTeMaTHYECKUX U 0hOpPMIIATH, IPEACTABIATE U | TCOPETHUCCKUX,

. KOMIIBIOTEPHBIX JOKJIA/IBIBaTh PE3YJIbTATHI TPUKIIaTHBIX u
HOH MOJIeIIeH, BBITIOJTHEHHOW paboTBl, 9KCIIEPHUMEHTAIBHBIX
ACATCIIBHOCTH, peIHA3HAYEHHBIX JJIs OICHMBATH 3HAYMMOCTH | 3a]ad,

MIPUMEHATH Vieer BBITIOJTHEHHS " HEePCHEeKTUBEI
METOIbI TEOPETUYCCKUX H UCIIONB30BAHMUS PE3YJIbTATOB
MaTeMAaTHIECKO pacyeTrHo- UCCIIEJOBaHMUS
IKCTIEPUMEHTAIILHBIX
ron .
UCCIIeJOBAaHUHN U
KOMITBIOTEPHOTO pelIeHus HayqHO-
MOACINPOBAHUS TEXHUYECKUX 3a/1a4 B
B obnacT MpUKIa HON
TEOPETUICCKIX MCXaHHMKH
COBPEMEHHBIMH BIIAJICHUE HaBBIKAMH | CIIOCOGHOCTD
" paCyYCTHO-
KOHEYHO- paboTEl C TPOrPaMMHBIMH | CaMOCTOSTEIBHO
SKCIIEpUMEHTAI 31E€MEHTHBIMU HaKeTaMu OCBanBaTh M NPUMEHSThH
bHBIX CHCTEMaMH aBTOMATH3UPOBaHHOTO COBpPEMEHHBIE TEOPHUH,
HUCCIEIOBAHUAX BBIYUCITHTEIBHON NPOCKTUPOBAHUS,  YMEHHE | (PH3UKO-MATEMAaTHYCCKHE
MEXaHUKHU U paboTaTth C COBPEMEHHBIMH | M BBIYHCIIHTEIbHBIC
Brnangeer | KOMIBbIOTEPHOTO MPOTrPaMMHBIMHU METO/Ibl, HOBBIE CHCTEMBI
MPOEKTUPOBAHHUS KOMIUIEKCaMHU KOMITBIOTEPHOU
HHXXAHUPUHTA KOMIIBIOTEPHOTO MaTeMaTUKH U CUCTEMbI
(CAD/CAE-cucteMsr) | MOIEIHPOBaHHUS U | KOMIIBIOTEPHOTO
KOMITBIOTEPHOTO MNPOEKTHPOBAHHUS U
WHXAHUPUHTA KOMITBIOTEPHOTO
WHXHHUPHHTA
OIIK-3 (oneTnueckue u 3HaeT (oHETHYECKHE U CnocoOHOCTh TPUMEHSTH
CHOCOOHOCTBIO JIEKCHKO- JIEKCHKO-TPaMMaTHIECKHe HUMEIOIHICS CIOBAPHBIH
UCIIONIb30BATh rpaMMaTH4YeCcKHe HOPMbI HHOCTPAHHOTO f3bIKa | 3arac NpH UCMOJIB30BAaHUH
HWHOCTPaHHBIH s3bIK | 3HaeT HOPMbI HHOCTPaHHOTO | JJIs ISJIOBOTO U HAYYHOTO COBPEMEHHBIX
B S3bIKA U UX CTUIIeH 00LIeHHS MPOrPaMMHBIX CPEJICTB
npodeccHoHaNbHON peanuzaiuio B MO/ICJIMPOBAHUS 33124
chepe OBITOBOM U MIPHUKJIATHON MEXaHUKHU




npo¢eCCHOHATBHOM
0o01eHNN

CaMOCTOSTENILHO
npuoOperaTs ¢
MIOMOIIIBIO
WHPOPMAINOHHBIX H
TEJICKOMMYHHKALHOHH
BIX TEXHOJIOTUH H

YMeeT caMOoCTOATENbHO
IproOpeTaTh ¢ HOMOIIBIO
HHPOPMAINOHHBIX
TEXHOJIOTUI Hay4HO-
TEXHHYECKYIO U
HaYKOMETPHIECKYTO

CrnocoOHOCTh MOJTy4aTh U
yCBauBaTh HOBBIE 3HAHMS
U YMCHHS B
po¢heCCHOHATHHOHN U
Hay4YHO-
HUCCIEI0OBATEILCKON

Ymeer HCIIONB30BaTh B nHPOPMALIHIO Ha JESITETPHOCTH B O0JIACTH
MPaKTHIEeCKO HWHOCTPAaHHOM SI3BIKE TIPUKJIATHOW MEXaHUKH,
JICSITEIbHOCTH HOBBIC MOJIB3YSCh MHOS3BIYHON
3HAHUS U YMCHUS, HOPMATUBHOU
MOJIb3YSCh JIOKYMCHTAIUCH
nndopmanuei Ha
HHOCTPAHHOM SI3BIKE
WHOCTPAHHBIM SI3IKOM | BiajeHue HaBbIKamMu CriocoOHOCTh TOTy4EHUS
KaK CpPeACTBOM MOJYYSHHS M yTITyOJIeHUs U yrityOseHus 3HaHui
MOJTy9ICHUS, 3HaHUI COBPEMECHHBIX COBPEMEHHBIX
pacmmpeHus u AHTJIOSA3BIYHBIX CPEJCTB B AHTJIOSA3BIYHBIX CPEICTB
YTIyONeHHS 00J1aCTH KOMITBIOTEPHOTO KOMIBIOTEPHOTO
Braneer CHUCTEMHBIX 3HaHHUH 10 | MOAETHPOBAHUS 32124 MOJICITPOBAHUS 3324
CHETHANEHOCTH U MeXaHUKH TIPUKIIATHON MEXaHUKU
CaMOCTOSTEIILHOTO
IIOBBIIICHUS
najbHEHNIIeH CBOeH
npo¢heCCUOHATBHOM
KBaJTH(pUKAIIN
0COOEHHOCTH JICJIOBOTO | 3HATH OCHOBBI CriocoOHOCTh K
U HAY4YHOrO CTHJIEH KOMMYHMKaIIUOHHOMI npodeccroHabHOM
OOIIICHUS HAa PYCCKOM H | JIEKCHUKH B 00J1acTH KOMMYHHUKAIIH B 00JIACTH
HHOCTPAHHOM SI3BIKaX COBPEMEHHBIX TIPUMEHEHHS
3naer JUTS PEIICHUS HAYYHBIX | aHIJIOS3BIYHBIX CPEICTB COBPEMEHHBIX
3ama4 KOMITBIOTEPHOTO AHTJIOSA3BIYHBIX CPEICTB
npodeccHoHaTbHOMN MOJICITUPOBAHUS 33124 KOMIIBIOTEPHOTO
JIESITeTHHOCTH MEXaHUKH MOJICITHPOBaHUS TIPH
CIICHUH 33/1a4
OIIK-4 p .
MPUKJIaJJHON MEXaAHUKH
TOTOBHOCTBIO K
TOTOBUTH YmMmeeT cB0OOIHO CnocoOHOCTh MOATOTOBKU
KOMMYHUKAIIUU B o
CTHOH 1 MPE3CHTAIINH, 1EJIaTh MOJIb30BATHCS PYCCKUM U NpEe3eHTaIni, TOKIIAJIbI,
y o JOKJIaapl, MUCATh HWHOCTPAHHBIM SA3BIKaMU KaK MMMCcaTh CTaTel U OTYETOB O
IIMCBMEHHOUN
CTaThbU M OTYETHI O CPEICTBOM JICIOBOTO HAYJIHO-
(dbopmax Ha Ymeer .
CCKOM I HayJIHO- OOIICHUS, TEPETUCKH H HCCIIeIOBATEIHCKON
I;IiOCT AHHOM HCCIIEOBATEIBLCKON JIOKYMEHT0000pOTa paboTe, B TOM 9HUCIIe U Ha
P pabote, B TOM YwHcCIe U WHOCTPaHHOM SI3BIKE
SI3BIKAX JUIS
Ha HHOCTPAHHOM SI3BIKE
pelreHus 3aaa4q
. HaBBIKAMU Brnaneer HaBpIKaMu CriocoOHOCTB K
poeCCHOHATBHOM
MIPOCMOTPOBOTO, MIPOCMOTPOBOTO, TEXHUYECKOMY TIePEBOIY U
JeSITeIBHOCTH
MTOWCKOBOTO YTCHHS C MTOUCKOBOTO, paboTe ¢ HaydHO-
IIOJIHBIM ITIOHUMAaHHUEM O3HAKOMUTECIIBHOTO 1 TEXHUYECKOH J'[PITCpaTypOﬁ
COICPIKAHUA N3Yy4arouero YTCHUA Ha MTHOCTPAHHOM A3BIKC
Buageer | nmpoumTaHHOrO Ha
PYCCKOM U
HWHOCTPAHHOM A3bIKaX
JUTSL PEIICHHUS 33134
npogeCCHOHATBHOM
JIESITETbHOCTH
IK-1 CYIIHOCTh HAYYHO- 3HaHUE OCHOBHBIX MeTOIoB | CrocoOHOCTh
CIOCOOHOCTBIO TEXHUYECKUX MPOOIIEM, | MAaTEeMaTHYECKOTO c(hOpMYITHPOBATH U
BEISIBIISATH 3Haer BO3HHUKAIOIIUX MTPH MOJICJIUPOBAHHS, OOBSICHATH METOJIBI
CYIIHOCTh HAyYHO- MOJICITUPOBAHIH MPUMEHIEMBIX JIIS MaTeMaTUKH ¥ MEXaHUKH,
TEXHUYECKHUX MEXaHUYECKUX OTHCAHUS MTPOIIECCOB H MPUMEHSIEMBIC JUIS




npoOiem,
BO3HHUKAIOIIUX B
xoJe
po¢eCCHOHATBHOM
JeATeNEHOCTH, ’
NPUBJIEKATD JUIS HX

MIPOLIECCOB U SIBJICHUH,
OCHOBBI IPUMEHEHUS
BBIYHUCITUTENbHBIX
KOMIUICKCOB U
KOMITBIOTEPHBIX
TEXHOJIOTUH

SIBJICHU U
npodeCCHOHATBHOMN
JIESTeTBHOCTH

OIKCAHHUS MPOIIECCOB U
SIBJICHUM
npoQeCcCUOHANTBHOM
JIeATeIbHOCTH

pemeHus BBISIBIITH (PH3UUYECKYI0 | YMEHHE BBIICIATH -CIIOCOOHOCTH BBISIBUTH
COOTBETCTBYIOMINI U MaTEeMaTHIECKYIO (U3UIECKYIO CYITHOCTh (U3HUECKYIO CYLTHOCTh
¢dusmKo- CYITHOCTB MIPOIIECCOB U | TPOILIECCOB U SIBIICHUIA, MIPOLIECCOB U SIBIICHUH,
MaTeMaTH4eCcKui SIBIICHHUH, TIPEIJIOKAUTE | CBSI3aHHBIX C CBSI3aHHBIX C
armmapar, pasyInuHbIe npodeccuoHaIBEHOM npodeccroHaNbHOM
BBIYHCIIUTEIIbHBIE MaTeMaTH4eCcKHe JIeSITEIIbHOCTBIO; JIeATENILHOCTBIO;
METO/IBI U Vaeer MOJIETIH TSI UX - YMEHHE MPEJIOKHUTD U
KOMITBIOTEPHBIE OIMCAHUS U MOJYYUTh | HCIIOJIB30BAThH -CII0OCOOHOCTh OIHMCHIBATH
TEXHOJIOTUH peLIeHUs Ha OCHOBE MaTeMaTHYeCKHe 1 U pelniaTth 3aJa4u
KOHEYHO-DJIEMEHTHOTO | KOMITBIOTEPHBIE METOBI ISl | MpodeccHnoHaIbHOM
aHaJIM3a, TPOBECTH UX | PELICHHS 33134 JEeATEeIBHOCTH CPEICTBAaMU
aHAJIH3. npodeccnoHaIEHOH MaTeMaTH4ecKoro U
JIESITEIIEHOCTH KOMITBIOTEPHOTO
MOJICTHPOBAHHS
HaBBIKAMH CO3/1aHHA BJIaJICHUC HABBIKAMHU - CIIOCOOHOCTH
Pa3IMYHBIX BAPHAHTOB | IMOCTPOCHUS M aeKBATHOTO | c(OpPMYIHPOBATH U
MAaTEMaTHYCCKUX BI)I60pa MaTeMaTUYECKON IMOCTaBUTH 3a1a4y B
MoJenel 1 ux MOJICTIH 33/1a4H; Marematuueckoit hopme
KOMITBIOTEPHOTO BJIaZICHUE Pa3IMYHBIMU JUIA peanbHOTo Iporecca
Bna):[eeT MOACJIMPOBAHUA IJId METOaaMH pemefmﬂ 3aJa4 B WJIN SABJICHUA,
AICKBATHOT'O pCHICHUA MaTE€MaTHYCCKON - CHOCO6HOCTI) MMPUMEHATH
npoOJieM MPUKIAAHOW | MOCTaHOBKE, B TOM YHCJIE U | Pa3jIM4YHbIC METOMbI
MEXaHUKH, YHCIEHHBIMH METOJaMHU KOHEYHO-3JIEMEHTHOTO
BO3HHKAIOIIUX B XOZI€ MOJICTTHPOBAHMS 3371349 B
npodeccrnoHaNbHOM o0J1acTi IPUKIATHOM
JIeSITeIIbHOCTH MEXaHHUKH
MOPSIJIOK M IIpaBHiIa 3HaHWEe TEeMaTHUKH y4eOHBIX | 3HaHHE TEXHHUKH
MpOBEIEHUs y4eOHBIX | M 1a0OpaTOPHBIX 3aHATHH, 6e301acHOCTH IpH
1 1a00PaTOPHBIX TEOPETHYECKOH 4acTH U TIPOBEICHUHI
3aHATHUH, TEXHUKY X072 IPOBEICHHS 1abopaToOpHBIX pabdoT,
3Haer 6e30MacHOCTH IpH MOPSIIOK UX NPOBECHHUS,
IK-11 MIPOBEACHUU YETKOE 3HaHHE TPHOOPOB
TOTOBHOCTBIO nabopaTtopHbIX paboT 1 000pynoBaHus,
IIPOBOAUTH HeO6XOI[I/IMbIX JJIs UX
y‘I66HI)Ie 3aHATHA, BBIITOJIHCHUS
nabopaTopHbIe OpTraHU30BBIBATH YMeHHe opraHu30BaTh CnocoOHOCTh H37araTh
paborThl, Hay4HO- HayYHO-HMCCIICIOBATEILCKYIO | HAYYHBIM S3BIKOM
BBIYHCIIUTEIbHBIE HCCIIEI0BATEIbCKYIO paboTy CTyJeHTOB MialuX | y4eOHBIH Marepual,
MIPAaKTHKYMBI, paboTy CTyJEeHTOB KypcoB CTaBUTD LIETH U 3aJa4H
NIPUHAMATh Ymeer MJIQ/IIIAX KypPCOB, HCCIIeIOBaHUSA
ydacTue B OTIpEeENATh
OpraHu3alnuu MIPUOPUTETHI PEILICHUS
HAyJIHO- 3aj]a4, aHaJIM3UPOBAThH
HCCIIEI0BATENIbCKOM PE3YJIbTATHI
paboThl CTYIEHTOB HaBbIKaMU NpoBeieHus | BrageHue mpakTuueckumu Croco6HOCT 3 (HEeKTHBHO
MIIaamunXx KypcoB y‘-Ie6HBIX 3aHATAN 1 HaBBIKaMH IIPOBCACHUA OpraHn3oBaTh HAYYHO-
OpraHu3anyy Hay4YHO- y9eOHBIX 3aHATHH U HCCIIEI0BATEIBCKYIO
Buageer | uccnenoBaTesbecKon OopraHu3alyy Hay4HO- paboTy CTyIeHTOB,

paboTHI CTYICHTOB
MJIQ/INIAX KypCOB

HCCIIeJ0BaTEIbCKON pabOThI
CTYZEHTOB MJIaJIIUX KYypCOB

TOTOBHOCTB K IIPOBEJICHHIO
MIPAaKTHYECKHUX U
J1a00paTOPHBIX 3aHATHH




MeToanyeckue MaTepuaJbl, onpeae/asomue Npoueaypbl OeHUBAHUS
pe3yJIbTATOB OCBOCHMS JUCHHMILIAHbBI
OuneHouyHbIe CpeaCcTBA ISl TEKYLIEH aTTeCTAlNH

Bonpocel as  coleceoBaHMi MO MCHMILVIMHE «BbIYuCIUTEIBHBIE
METOAbI B IPUKJIATHON MEXaAHUKE»

3anarus 1-4

1. OcHOBBI ~ MeTOJa  CETOK.  ANNpPOKCUMAIMOHHbIE  (OPMYJbl  JUIs
Ipou3BOIHBIX. IIopsanok anmpokcumanuu.

2. [IpakTideckoe MpaBUIIO JJIsl OLEHKHA MOTPEIIHOCTH (IBOWHOM IMepecuer).
3aBUCUMOCTB IIOTPEIMIHOCTH OT LIara.

3. Pemenne xpaeBoit 3amaun anst OLY 2-ro mopsaka ¢ MOMOIIBI0 METOAA
IIPOTOHKH.

4. OpHOoMepHas 3ajjaya TEIUIONPOBOAHOCTH. SIBHAs M HESIBHBIE Pa3HOCTHBIE
cxeMsl. McenenoBanue annmpoKkCUMalnud U YCTOMYUBOCTH.

5. SIBHas pa3HOCTHasi cxema JiJisi TEPBOM KpaeBOW 3a/layu I ypaBHEHUS
TEIJIONPOBOJAHOCTU. ATIIPOKCUMALUS, CXOAUMOCTb.

6. OcHOBHBIC TIOHSTHS TEOPUM PA3HOCTHBIX CXEM: PA3HOCTHAS CETKa, Y3Jbl
Pa3HOCTHOM CETKH, IIar pa3HOCTHOW CETKH, CETOYHAs (PYHKITHSI.

7. KOHEUHO-pa3HOCTHBIE CXEMBbI: PAa3HOCTHBIE YPAaBHEHHUs, HayalbHbIE U
I'PAHUYHBIE YCIIOBUA.

8. IloHsTus anmpoKcUMaluu, YCTOWYMBOCTH, CXOAMMOCTH Pa3HOCTHBIX
CXEM.

3ansaTus 5-9

1. Ananus YCTOWYMBOCTA  SIBHOM  Pa3HOCTHOM CXEMBI. Y CJIOBHUE
YCTOMYHUBOCTH HEMMaHa.

2. HesiBubie pasHocTHbie cxembl. [loHsaTHe abCOMIOTHON yCTOWYHUBOCTHU
HESBHBIX PA3HOCTHBIX CXEM.

3. Metroq TPOTrOHKM Ha TMPUMEPE UHCICHHOTO PEIICHUS OJHOMEPHOTO



YPaBHEHHUS TEMJIONPOBOIHOCTH.

4. MuoroMmepHble 3afaud. MeToa MaTpUYHOM NPOTrOHKM Ha IpUMeEpe
JBYMEPHOTO MPOCTPAHCTBA YPABHEHUS TEILIONPOBOIHOCTH.

5. Meroxg nApoOHBIX IIAroB JUisi TOCTPOCHHUS aOCOJIOTHO YCTOMYMBOM
pa3HOCTHOU cxeMbl. (MeTos epeMEeHHbIX HANPABIECHUN).

6. Metog nApoOHBIX IIAroB JUisi TOCTPOCHHUS aOCOJIOTHO YCTOWYMBOM
pa3HOCTHOM cxembl. (MeToa pacilerieHus).

7. MonenupoBaHue CpeAcTBaMH KOHeuHO-3aeMeHTHOro mnakera PDETools
Matlab .

Kpurtepuu onieHK#n yCTHOTro onpoca:

v' 100-85 GamioB - eclii OTBET MOKAa3bIBA€T MPOYHBIE 3HAHUSA OCHOBHBIX
MOJIOKEHUN M3yd4aeMoro paszjiesia MEXaHUKH, OTJINYaeTCs TTyOUHOW W MOJHOTOM
PACKpBITUS TEMBbI; BIIaJICHUE TEPMUHOJIOTUYECKUM ammapaToM; yMEHUE OOBICHITh
CYIITHOCTb, SIBJICHUM, MPOIECCOB, COOBITUH, JIeTIaTh BHIBOJLI U 000OIIEHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBEThI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIIAJCHUE
MOHOJIOTUYECKOW pEeYbl0, JIOTMYHOCTh W TOCJEA0BATEIbHOCTh OTBETA; YMEHUE
MPUBOJIUTH MPUMEPHI COBPEMEHHBIX MTPOOJIEM U3ydaeMoi 00JI1acTH.

v' 85-76 - GaiIoB - OTBET, OOHAPYKUBAIOIIUI POYHBIE 3HAHUS OCHOBHBIX
MOJIOKEHUN M3ydaeMoro paszjieia MEXaHWKH, OTIMYAeTCs TIIYOMHOW W TMOJHOTOU
PACKpBITUS TEMBbI; BJIaJICHUE TEPMUHOJIOTUYECKUM ammapaToM; yMEHUE OOBICHSIThH
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, JCIaTh BBIBOJIBI U O00OIICHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOAUTH MPUMEPHI, CBOOOJHOE BJIAJCHHE
MOHOJIOTUYECKOW peublo, JIOTUYHOCTh M IMOCIEI0BAaTEIbHOCTh OTBeTa. OHaKo
JIOITyCKAeTCsl OJIHA - IBE€ HETOYHOCTHU B OTBETE.

v' 75-61 - Gay1 - OLIEHMBAETCH OTBET, CBUAETEILCTBYIONIUM B OCHOBHOM O
3HAHUW OCHOBHBIX TOJIOKCHHMM M3y4aeMoro pasjeia MEXaHUKH, OTIMYArOUTUNCS
HEJIOCTAaTOYHOW TIyOWHOW W TOJHOTOW PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB Teopuu; c¢jiabo chOpPMUPOBAHHBIMU HaBBIKAMHU aHajW3a SIBJICHUH,

npoueCcCcoB, HCAOCTATOYHBIM YMCHHCM J1aBATb APTYMCHTHUPOBAHHBLIC OTBCTHI U



NPUBOAUTH HPUMEPBI; HEJOCTATOYHO CBOOOJIHBIM BIIAJIEHUEM MOHOJOTHMYECKON
peublo, JIOTMYHOCTBIO U TOCJIEI0BATEIbHOCThIO OTBEeTa. JlomyckaeTcss HECKOIBbKO
ouIOOK B CO/IEP)KaHUM OTBETA; HEYMEHHUE MPUBECTH MPUMEP Pa3BUTHSI CUTYallUH,
IPOBECTHU CBS3b C IPYTMMU acleKTaMU U3y4aeMoi 00JIacTH.

v’ 60-50 ©OamioB - OTBET, OOHAPYKUBAIOIIUWA HE3HAHWE OCHOBHBIX
NOJIOKEHUH M3Yy4aeMOro pasliela MEXaHHKH, OTIMYAIOIIUNCS HEerayOOKUM
PacKpBITUEM TE€MbI; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPUHU, CPOPMUPOBAHHBIMH
HaBBIKAMU aHaJIN3a SIBIICHUH, TPOIIECCOB; HEYMEHHEM JaBaTh apryMEHTHPOBAHHBIC
OTBETHI, CJIA0BIM BJIa/ICHUEM MOHOJIOIMUECKON PEeYbl0, OTCYTCTBHEM JIOTUYHOCTH U
nocie0BaTeIbHOCTH. [{omycKaloTes cephe3Hble OMMUOKU B COJIEP)KaHUN OTBETA

KpuTtepuu oieHKH KypcOBOI0 NPOeKTHPOBAHUS

v' 100-85 GamtoB BBICTABISETCS CTYACHTY, €CIM Ha 3allUTE KYPCOBOTO
IpOeKTa OH TIOKAa3bIBA€T IMPOYHBIC 3HAHHMS OCHOBHBIX UHCICHHBIX METOOB,
UCTIONB3YEeMBIX B 33Jadax [PHUKJIATHOW MEXaHWKH, YMeEeT OLEHHUBATh
3pPEKTUBHOCTh WX MPUMEHEHUS M IOTPEITHOCTh BBIYUCICHUH, JEMOHCTPUPYET
CHOCOOHOCTh K  CaMOCTOATEIbHOMY  YINIyOJIGHHIO 3HAaHUM  COBPEMEHHBIX
AHTJIOS3BIYHBIX MIPOTPAMMHBIX KOMIUIEKCOB.

v' 85-76 6amtoB BBICTABJISAETCS CTYACHTY, €CIM Ha 3allliTe KypCOBOTO
NPOEKTa OH TIOKa3bIBACT MPOYHBIC 3HAHHUS OCHOBHBIX UHWCICHHBIX METOJIOB,
UCTIONB3YEMBIX B 3a7adyax MPHUKIAJIHON MEXaHWKH; BIAJCHHE AaHTJIOSA3BIYHBIM
TEPMUHOJIOTHYECKUM amIaparoM B 3a7adaX MOJEIMPOBAHUS MEXaHUYECKUX
CUCTEM U IPOLIECCOB;, YMEHHUE OIeHHBaThb A(P(EKTUBHOCTh HUX MPUMEHEHUS U
MOTPEIIHOCTh BbIYKMCIeHU. OIHAKO AOMyCKaeTcsl OJHA - JBE HETOYHOCTH B
OTBETE.

v' 75-61 Gamn BBICTaBISETCS CTYIEHTY, €CIM Ha 3alliuTe KypCOBOTO
MIPOEKTa OH MOKAa3bIBACT HEJOCTATOUHBIC 3HAHUS OCHOBHBIX YHCIECHHBIX METOOB,
UCTIONB3YEMBIX B 3a/ladax MPHUKIAIHON MEXaHUKH, HEJOCTAaTOYHOE BIaJICHUE

AHTJIOA3BIYHBIM  TCPMHUHOJIOTHUYCCKHUM  allllapaTOM B 3aJjladaX MOACIIMPOBAHUSA



MEXaHUYECKUX CHUCTEM U TIPOLECCOB; HEIOCTATOYHYIO IOJHOTY BBINOJHEHUS
3amanus. JlomyckaeTcs HECKOIbKO OIIMOOK B MOSCHUTEIHHOM 3alKCKe.

v 60-50 GanoB BBICTABJISETCS CTYACHTY, €CJIM Ha 3allUTe KypCOBOTO
NpoeKTa OH TIOKa3blBaeT HE3HAHME OCHOBHBIX  YHCICHHBIX  METOJIOB,
UCIIOJB3YEMbIX B 3aJayax MNPHUKIAJHON MEXaHUKHU, HE BIAJICET AHTJIOA3BIYHBIM
TEPMUHOJIOTMYECKUM afapaToM B 3aJadyax MOJCIUPOBAHUS MEXaHUYECKHUX
CUCTEM U TmponeccoB. JlomycKaloTcsi cepbe3Hble OIIMOKA B MOSICHUTEIBbHOU
3aMKCcKe; JEMOHCTPUPYET HEYMEHUE HCIIOJIb30BaTh IMPOTPAMMHBIE CpPENICTBA U
BBIYUCIIUTEIbHBIC TTAKETHI.

OneHovHbIe cpeacrea aJist l'IpOMe)KyTO‘IHOﬁ aTreCcranmmn

IlepeyeHb THIIOBBIX IK3AMEHALMOHHBIX BOIIPOCOB

1. OcHOBBI METOAA CETOK. AMIMPOKCUMAIMOHHBIE (POPMYJIbI JIJIsI TPOU3BOAHBIX.
[Topsiaok anmpokcumanuu.

2. TlpakTrueckoe TpPaBWIIO AJsI OLEHKH TOTPEIIHOCTH (IBOMHOW Tepecuer).
3aBHCHMOCTb MIOIPELIHOCTH OT 11ara.

3. Pemenue xpaeBoit 3amaum g OJIY 2-ro mopsaka C IOMOINBIO MeEToa
IIPOTOHKH.

4. OpHoMepHas 3ajadya TEIUIONPOBOAHOCTH. SIBHAasi W HESBHBIE PAa3HOCTHBIC
cxeMsl. MccnenoBanne anmnpoKCHManny U yCTOMYMBOCTH.

5. SIBHas pa3HOCTHas cxema JUig TEpBOM KpaeBOW 3adaud JUIsl ypaBHEHHS
TEIUIONPOBOJHOCTH. ATIIIPOKCUMALIHS, CXOIUMOCTb.

6. OcCHOBHBIC MOHSTHSI TEOPUM PA3HOCTHBIX CXEM: PA3HOCTHAs CETKA, Y3JIbl
Pa3HOCTHOM CETKH, IIar Pa3HOCTHOM CETKU, CETOUHas (PYHKITHSI.

7. KOHEUHO-pa3HOCTHBIE CXEMbl: pA3HOCTHBIE YpaBHEHHUS, HayallbHbIE W
I'PaHUYHBIC YCIIOBHSL.

8. TlonsTHs anmmpoKCUMAITIH, YCTOMYUBOCTH, CXOAUMOCTH PAa3HOCTHBIX CXEM.

9. AnHamu3 yCTOMYMBOCTH SIBHOM Pa3HOCTHOW CXEMbl. YCJIOBUE YCTOMYMBOCTH

Heinimana.



10. HesBHble pa3HOCTHBIE cxeMbl. [loHATHE aOCOMIOTHON YCTOWYMBOCTHU
HESIBHBIX PA3HOCTHBIX CXEM.

11. Meton TpPOroOHKM HAa TMPUMEpPE YUCICHHOTO pEIICHUS OJHOMEPHOTO
ypaBHEHUSI TETUIONPOBOTHOCTH.

12. MuoromepHble 3amadn. MeTrog MaTpUYHOW TIPOTOHKM HA TpUMEpe
JIByMEPHOT'O MPOCTPAHCTBA YPABHEHUS TETIONPOBOAHOCTH.

13. Meton napoOHBIX MIArOB Il TIOCTPOCHHS aOCONIOTHO —YCTOWYMBOMU
pa3HOCTHOM cxeMbl. (MeTo/1 mepeMEeHHbIX HapaBiICHUN).

14. Meton nApoOHBIX IIArOB Il  TOCTPOCHHS aOCOMIOTHO — YCTOWYMBOM
pa3HOCTHOM cxeMbl. (MeToj paciierieHust).

15. MogenupoBaHue CpeacTBaMd KOHEYHO-deMeHTHOro makera PDETOols

Matlab .

IlepeyeHb THNOBBIX IK3aMEHANMOHHBIX 32/1a4
Ha sk3aMeH 1o KakIoHW TeMe BBIHOCHUTCS JIBa BHJA 3ajad: IS OIEHKH
«YMEHUI» CTYJIEHTOB TMPENJIararoTCs «TUMOBBIe» 3amauu (tum 1), ams mpoBepku
YPOBHSI BJIQJICHUSI KOMITETCHIIUEH - MPEAIararTcs «CIoKHbIe» 3ama4n (tur I1).
TunosBsle 3agaun (Tumn I)
Tembl 3ansaTuii 1-4

3anava 1. I[TocTtpouts (3amucaTh) SIBHYIO Pa3HOCTHYIO CXEMY JUIsl YpaBHEHUS
ou 0%
TEIJIONPOBOAHOCTA: — = A ~
ot OX
Tembl 3ansTHIl 5-9
3agaua 1. 3amucaTh Pa3HOCTHYIO CXEMYy pacUICIUICHUS [Ji1 JIBYMEPHOTO

ypaBHEHHUS TEIJIONPOBOIHOCTHU: 0% U /OX* + 0> u /0y* =0 u /ot .

«Cuoxubie» 3agaun (tum 1)
Tembl 3ansiTHii 1-4

3agaua 2. IlocTpouth (3amMcaTh) HESBHYKO Pa3HOCTHYIO CXeMy JJIsi



2
ou »0°U
YpaBHEHUS TEIUIOMPOBOIHOCTH: — = a —
ot OX
Tembl 3ausaTHi 5-9
3amaya 2. [IocTpouTh KOHEUHO-3JIEMEHTHOE PEIICHHE 3aa4i O KOJIeOaHMsIX

IPSIMOYTOJIBHOM MeMOpaHbl, HCob3ys npuioxerre PDE Tools Matlab.

Oo0pa3sen Ix3aMeHAIIMOHHOT0 OWJIeTa

1. (teopermueckuit Bompoc) Meron mnporonku miusi pemenuss CJIAY ¢
TpeXAMaroHaIbHON MaTpulel. 3anaya l.

2. (teopermueckuii Bompoc) OCHOBHBIE METOJbI MOCTPOCHUS PA3HOCTHBIX
CXEM [T IByMEPHOTO AU PEpeHITMATLHOTO YpaBHEHUS TEIUIONPOBOTHOCTH. 3a1a4ua
1.

IIpyHIMI cOCTaBIeHU IK3aMEHALIMOHHOT 0 OHUIeTa

[lepBblli BOIPOC TMpEIHA3HAYEH JUISI OLEHHBAHUA IIOPOTOBOTO YPOBHSA
OCBOCHMS JUCLUIUIMHBI, BTOPOU - JJIs1 OLICHKH NPOJIBUHYTOI'O YPOBHSI.

Kpurepuu BbICTaB/IeHHS OLEHKH CTYJACHTY HA IK3aMEHe 10 AMCUUIIHHE

«BbruncanrebHbIe ME€TOJAbI B HpI/IKJIa)Z[HOﬁ MEXaHHKE»

Baniabl Ouenka TpeboBanus K c)OpMHUPOBAHHBIM KOMIIETCHIHAM
(pEUTUHTOBO | IK3aMeHa

1 OLICHKH) (crangapTHas)

86-100 «OTIIUYHO» O1eHkKa «OTIMYHO» BBICTABISETCS CTYJEHTY, €CIH OH IITyOOKO

U TPOYHO YCBOWJI Yy4yeOHBI Marepuajn, HCUEepIIbIBAIOLIE,
MIOCJIE0BATENBHO, YETKO U JIOTMYECKH CTPOMHO €T0 W3J1araer,
yMeeT pemiath 0a3oBble 3ajaud, CBOOOJHO CIpaBiseTcs C,
BOIIPOCAMM M APYTMMH BUJAMU NPUMEHEHHs 3HAHUW, IPUYEM
HE 3aTPYAHSETCA C OTBETOM IIPU BUIOU3MEHEHUHU 3aJaHUM,
CBOOOJHO HUCHOJB3YEeT KOMIIBIOTEp JJIsi MOJNYyYEHHUS pelIeHus,
NPaBUIBHO 0OOCHOBBIBAET MOJIYYCHHOE PELICHUE M OLIEHUBAET
€ro MOTrPEIIHOCTh, BJIAJIEET Pa3HOCTOPOHHMMH HaBBIKAMHU H
IIPUEMAMH BBIIIOJIHEHUS TMPAKTUYECKUX 3a/ay, CBSA3AHHBIX C
IPUMEHEHHEM B 00J1aCTH MEXaHHKH.

76-85 «xopouloy OlLieHKa «XOpOIIO» BBICTABISETCS CTYIEHTY, €CJId OH TBEPAO
3HAaeT MaTepual, TPaMOTHO M MO CYIIECTBY H3JlaraeT €ro, He
JIONyCKasi CYIIECTBEHHBIX HETOYHOCTEM B OTBETE€ Ha BOMPOC,
MMpaBUJIbHO MNPUMCHACT TCOPETUUYCCKUC TIOJOKCHUA IIPpU
pEIIeHUH NPAKTUYECKUX BOIPOCOB U 3aJay, CBSI3aHHBIX C
NPUMEHEHUEM 3HaHUU B obOmactm mpodeccuoHaTbHON
NESITENIbHOCTH,  BJIAJeeT HEOOXOAMMBIMU HABBIKAMH U




npueMamMmunu nux BBITIOJTHEHU A C HCIIOJIB30BaHHUEM
BBIYUCIIUTCIIBHBIX CPCACTB.

61-75

«y0081emsopu
MenbHO»

Ol1leHKa «yIOBJICTBOPUTEIBHO» BBICTABIISICTCS CTYICHTY, CCIIH
OH UMEET 3HAHUS TOJILKO OCHOBHOT'O MaTepuaia, HO HE YCBOMII
JeTayiei, J0MycKaeT HETOYHOCTH, HEAOCTATOYHO MPABUIIBHBIC
(bOpMYITHPOBKH, HAPYIICHHS JIOTHYECKOM MOCIICI0BATEIIBHOCTH
B H3JOKEHHUH MPOrPaMMHOIO Marepualia, HCIbIThIBACT
3aTpYAHEHUS TpPH  BBIIOJHEHMHM TPAKTHUECKUX  paboT,
CBSI3aHHBIM C MPHUMEHCHHUEM HM3YYEHHBIX METOJOB B OOJIACTH
CBOCH MPpOoQeCcCHOHATBHON IeITeIThHOCTH

0-60

«HEY0081emeop
UMENbHO»

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYEHTY,
KOTOPBIN HE 3HAET 3HAYUTEIBbHOW YaCTH MaTepuaa, J0IMyCKaeT
CYLIECTBEHHbIE  OIIMOKH, HEYBEpPEHHO, C  OOJBUIMMHU
3aTPYAHCHUSAMU BBITOJHACT MPAKTHYCCKUC pa6OTI)I, CBA3aHHBIC
C  IpUMEHEHHWEeM  Hu3y4yeHHoro  marepuana.  OueHka
«HCYHOBJICTBOPUTCIILHO» CTABHUTCA CTYIACHTAM, KOTOPBLIC HC
MOTYT MPOJOKUTH 0OydeHue 0e3 JOMOTHUTEIbHBIX 3aHATHIMA
110 COOTBETCTBYIOLIEH JUCLIUIUIMHE




