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1. IEJIX OCBOEHUS JUCHIUIIIMHBI

IlensMu  OCBOEHHS JHCHMIIMHBI (Moay:1s) «MareMaTHyeckoe MOIEIIAPOBAHHE B
MAalIMHOCTPOSHHUM SBIISIFOTCS:
- o0y4eHHE METOJOJIOTHH pa3paboTKH MaTeMaTHYeCKHX MOJCICH s  PCHICHHA
HCCIIeI0BATEIbCKHX 3a1a4;
- oOydeHHe OCHOBaM pa3paboTKH aIrOpHTMOB [jls pealH3alui MaTeMaTHUeCKUX MO/eeH
NIPH PEIUEHHH HCCICA0BATEIBCKHX 3aa4,
- W3YYEHUE BOZMOKHOCTEH COBPEMEHHBIX PACUCTHEIX KOMIIJIEKCOB OIS MOJEIUPOBAHHSA W
HCClIeJoBaHUS (QH3UYECKHX OPOIIECCOB. MPOTEKAIOUIAX B CIOKHBIX TEXHOIOIHYECKHX CHCTEMAax:
- dopMHpOBaHHE HABBIKOB HMCIIOJIb30BAHUS COBPEMEHHbLIX PACYETHBIX KOMILIEKCOB 1A
peanu3anuu MaTeMAaTHUYECKHX MOJIeJNIed PH pellIeHnHd HCCIeOBaTeIbCKUX 3aay:
- BOCIHTAHHE OTBETCTBEHHOCTH 3a NMPOAYKT CBOUX pa3padboToK.

2. MECTO JUCIHHIIIUHBI B CTPYKTYPE OCHOBHOM IMPO®ECCUOHAJIBHON
OBPA3OBATEJIBHOW ITPOTPAMMBI BBICIHIEI'O OBPA3OBAHMUS (OIIOII BO)

Jucnunnuraa «MaTeMaTHYeCKoe MOJIETMPOBAHUE B MALILMHOCTPOEHHH Y U3YUAETCd Ha 2-0M
rogy MoJroToBKH 1o HanpasieHuo 15.06.01 «MaumuHocTpoeHUe». HallpaBIeHHOCTH (npodus)
HOAroTOBKH « TeXHOMOTHA H 000pYI0BaHHE MEXAHHYCCKOH U (H3UKO-TEXHHYECCKOH 0OpaboTku
H OTHOCHTCH K JAMCLMIUIMHAM [10 BbIOOPY BapuaTuBHOI yactu (b1.B. JIB.2.1).

Jquciurnivua OasupyeTcss Ha 3HAHUAX. IIOJIYYEHHBIX B pe3ylnbTaTe  OCBOEHHUS
00pa3oBaTeNLEHOH NpPOrpamMMbl  BeicHIEro 0Opa3oBaHWA BTOPOr0 YPOBHA (MarucTpaTypa.
cnenuandretr). OOy4aromuics  JOJKEH  MMeTh  0a30Bble  3HAHHS — Ma1€MATHYECKHX.
CCTECTBEHHOHAYUYHBIX MUCLMILIHH. YMETh ITPUMEHSTh METOJRl MaTeMaTHYeCKOro aHalu3a,
TEOPETHYECKOr0  MOIEIUPOBAHHUS W HKCHEPHMEHTATBHOTO  MCCIENOBAHHA  OOBLEKTOB
MalHHOCTPOCHHH.

Juctuniuba «MarteMaTHYECKOE MOJIETHPOBAHKE B MANTMHOCTPOEHKH» SIBIISETCS YACThIO
OJ0Ka JIMCLMIUIMH MOCBSILIEHHBIX MAaTeMAaTHYECKOMY MOMETHPOBAHHIO MPOIECCOB. CPEACTB
CHCTEM MAaUIHHOCTPOHTE/ILIILIX IIPOH3BOACTB ¢ HCIOIb30BAHHCM COBPEMEHHBIX TEXHOJIOTHH
NPOBEICHHA HAYYHBIX UCCIEI0OBAHAMN.

Kypc Oasupyercs Ha coueTaHuH oOpa30oBaTelbHON. CIENHATBHON M MPaKTHYECKOI]
IO/ITOTOBKH.

3. KOMIIETEHIHHWH OBYYAIOUIETOCsl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCHUIIJIMHBI (MO YJIS)

B pesyiprare OCBOCHHS MpOrpaMMbl AacHMPaHTYpPhl Y BbIIYCKHAKA HOJDKHBI OBITH
chOpPMHPOBAHEI:

— YHHBepca/bHbIe KOMIETEHIMH. HE 3aBMCALIME OT KOHKPETHOIO HAlpaB/IeHHs
MIOATOTOBKH;

— obmenpogeccHoHAIbHbIE KOMIETEHLMH, Ol1pe/e/IseMble HAIPABJIEHHEM TTOITOTORBKH,

— nOpodeccHOHAILHbIE KOMIETEHIHHA, ONpeielseMble HAIPABIeHHOCTRIO (Mpodumem)
NPOTpaMMbl  ACNIUPAHTYPEl B paMKax HaNpaBieHHWd [OATOTOBKH (Jalee — HAlpPaBAEHHOCTH
IPOTpaMMEl).

IIpu paspaboTke NporpaMMbl acIMPAHTYPbI BCe YHUBEPCAIbHbIE M 00LIENPOHECCHOHATIBHEIE
KOMIIETEHLMH BKITFOYAIOTCS B HAO0P TpeOyeMbIX pe3yIbTaTOB OCBOSHHS MPOrPAMMBI ACIIUPAHTY PHL.

[lepeuens npodeccHOHANEHEIX — KOMIETEHIHME  HpOrpaMMbl  acmHpaHTyYps!  Kadegpa
(hOpMHpYET CaMOCTOATENBHO B COOTBETCTBHM C HAlpAaBIEHHOCTBIO [IPOIPAMMbI M (HJIM)
HOMEHK/IATYPOH Hay4YHBIX CIEUWANLHOCTEH, MO KOTOPHIM IIPHCYXKIAIOTCS VUEHLIE CTEleHH,
yTBepxkIaeMoi MunuctepcTeom 0bpazoBanus U Hayku Poccuiickoit ®enepaiun.



B pesynbTare 0CBOCHHS AUCIUMNIMHEI 00YHarOIMICs TOMAKEH IeMOHCTPUPOBATDL CIEAYIOIIHE
pe3ynbTaThl O0YYEHHS:

- CIOCOOHOCTE K KPUTHYECKOMY AHAJIM3Y M OLIEHKE COBPEMEHHBIX HAYUHBIX [JOCTHXEHHH.
reHEPUPOBAHUIO HOBBIX HACH TMpH PCIICHHH HCCIACIOBATENBCKHX M IPAKTHUECKHX 3a1ad, B TOM
YHACTIE B MENTHCITUILIHHAPHBIX 0bmacTsx (YK-1):

3Hamb. COBpPEMEHHEIE HayYHBIE JOCTHXEHUS B 00JaCTH METOJIOBR W CPEJICTR MO/IENMPOBAHHS
(GHU3HTECKHAX TTPOIIECCOB, B TOM HMHCIIE, HA ME30- U HAHOYPOBHSX, '

ymembs, GOPMHPOBATH AJIOPUTMbI PCLLCHHS HCCIEIOBATENBCKHX M MPAKTHYECKUX 3a]a4 Ha
OCHORE aH&JTH3a CORPEMEHABIX HAYYHBIX JIOCTHIKEHWH W T€HEepalui HOBBIX HIICH:

g1ademb. COBPEMEHHBIMHU CPEJICTBAMH MaTEMaTHYECKOTO MOJIETMPOBAHHSL.

- crocoGHOCTD MPOEKTHPOBATE U OCYIIECTBIATh KOMIUICKCHbIE HCCIE0BAHUS, B TOM UHCIIE
MEXIUCIHIUTAHAPHBIE. HA OCHOBE IEJIOCTHOIO CHCTEMHOTO HAyYHOTO MHPOBO33DEHHS C
MCIO0JIb30BAHUEM 3HAHHE B 00J1aCTH HCTOPUHU H pusocoduu Hayku (YK-2):

3MaAMb: COBPEMENIIbIE METOMBI U CPEACTBA MOISTHPOBAITHA QHU3HYECKHX MPOLECCOB, B TOM
4UCIIE, HAa Me30- H HAHOYPOBHAX. I103BO/IAIOIIHE KOMIIETCHTHO ONPEIEIHTE COOTHOIIEHHE
YUCIEHHBIX W OKCIEPUMEHTAMbHBIX MCCIEIOBAHUA [PU  PELICHHH HCCICI0BATE/ILCKHX M
IpakTHUECKHX 3a/]ay;

ymemb: (QOPMUPOBATH QIFOPATMBI  MEKAMCUMAIUIHHAPHBIX YHCICHHBIX HCCICIOBAHUH
(pr3maeCcKHX MPOIECCOB Ha OCHOBE 1IEJIOCTHOTO CHCTEMHOTO HAyYHOTO MHUPOBO33PEHHS:

g1a0ems. COBPeMEHHBIMH HH(POPMAUMOHHLIMU KOMIUIEKCAMH, [O3BOJSIOIIUX —pellaTh
COMPAMKEHHEIE 38/1a9H MOJICIUPOBAHHA (PHIHYECKHX ITPOLECCOB.

- cmocobHOCTh Hay4HO 0O0CHOBAHHO OLICHHBATh HOBBIE PELICHHA B 06JIACTH MOCTPOCHHSA U
MOJIETAPORAHUST  MAlllWH,  TPHBOIOB.  OOOPYIOBAaHHS,  TEXHOJOIMYECKMX  CHCTEM U
CHEUMATH3MPOBAHHOTO  MALIUHOCTPOUTENLHOTO  OBOpYAOBAHHS, a  TakkKe  CPEICTB
TEXHOJIOTHYECKOI0 OCHaleHus npoussoactsa (OITK-1);

3HGMb. COBPEMEHHBIE TEHICHIMM M HOBbIC pElIEHUMs B 00JaCTH MOCTPOEHHAS H
MOJICTHPOBAHUS ~ MAlUMH,  NPUBOJOB.  OOOPYJOBaHMs,  TEXHOMOTHYECKHX  CHCTEM  H
CHEUHATH3HPOBAHHOTO  MAUIMHOCTPOMTENBHOrO  0DOpYHOBaHMA, a  TAKKC  CPEICTB
TEXHOJOTHYECKOTO OCHAILICHHMS TIPOM3BOICTRA

ymems: pazpabaTRIBATE pACYETHLIE CXEeMbl MPH MOJEIMPOBAHHUM MAIIHH, TIPHBOJIOE,
000pyA0BAHHSA. TEXHOJOTHMYECKHX CHCTEM H CIICIHATH3HPOBAHHOIO MAMIHHOCTPOHUTENLIIONO
000pyI0BAaHHA, @ TAKAKE CPEICTB TEXHOIOTHYSCKOr0 OCHALICHMS IPON3BOICTRA;

eitademp; COBPEMEHHBIME CPEACTBAMH MOETHPORAHUS MAIMH, [IPHBOIOB, 060PYI0BaHHES.
TEXHOJIOTHYECKHX CHUCTEM, CTIENHATH3HPOBAHHOIO MAITHHOCTPORTENBHOTO 060PY/I0BaHHS, CPEACTE
TEXHOJOIHYECKOTO OCHAINETIHS IPOU3BOICTHA.



4. CTPYKTYPA H COIAEPKAHUE JUCHMIIVIMHBI (MOIYJIA)
«HUCCJIEAOBAHHE AHHAMUKH FIJNEKTPOMEXAHUYECKHUX H
MEXATPOHHBIX ITPUBO/1OB»
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B cooTBetcTRHM ¢ TUMOREIM MOJOKEHHEM O By3e K BHAaM y4eOHOH padoThl OTHECEHDI
JEKIMH, KOHCYJIbTAlMH., CEMHHAphl, [pakTHYeCKHe 3aHATHS. JabopaTopHble paboTHL
CaMOCTOATEIbHEIE PabOThl, HAYYHO-HCCIIEI0BATEIbCKaAsA padoTa, PaKTHKH.

TemaTHKa NPAKTHYECKHX 3aHATHI

Tema 1. MojenupoRanue HecTallMOHAPHOrO TMporecca TeloMacconeperoca IpH
pellleHnUH COMNPSKEHHBIX 3a7a4 THIPOJWHAMHKH H TEMIOMPOBOAHOCTH METOIOM KOHEYHBIX
3JIEMEHTOB (KOHTPO.IbHBIX 00BEMOB). (2 Yyaca)

Tema 2. MoaemupoBaHue HanpsiKeHHO-1€()OPMHAPOBAHHOTO COCTOSIHMS TLIAaCTHHBI €
TUIIEPVIIPYTUMH XapakTepUCTUKAMU MaTepuaia MeTOJ0M KOHEeUHbIX 3.1eMeHTOB. (1 gac)

Tema 3 MOHEHH}}OB&[IHC [Iponecca palBHTHA TPCELIMILI B mjjacTuiie MeTogoM KOHCUHBIX
3neMeHTOB. (1 Hac)

5. OBPA30OBATEJIBHBIE TEXHOJIOI'HH

OpueHTalMs Ha TaKTHYeCKHe 00pa3zoBaTebHbIe TEXHOIOTHH, SBISIONIHECS KOHKPETHBIM
cnocobOM  JOCTHXKEHUS IIeleif oOpa3oBaHMS B  paMKaXx HAaMEYEHHOH CTpaTerHYecKol
TeXnoJoruu. [IpH duTeHMH neKkuMH HCHONb3yCTCs MCTOHN NPOOJICMHOTO H3JI0KEHHSA C
MCIOJb30BAHHEM  WHTEPAaKTUBHOM  (JODMBI  IIPOBCICHMS  3aHATHA. [IpH  [POBEICHHH
1abopaTOpPHBIX paboT UCMONBLIYIOTCS MOUCKORBIA U MCCIENOBATETLCKAN METOIBL B TOM YHCITE.
case study.

Huxe mnpuBommTCss onucanne oO0pa3oBaTelbHBIX TEXHOJOIMH, o6ecneduBarolInX
AOCTHIKECHUE TIJIAHUPYEMBIX DE3yJIbTaTOB OCBOCHHS IMCHHTIWHBL Cremuduka coyeTanus
METOJIOB ¥ (hOpPM OpraHu3aluM oOydeHns oTpaxaeTcs B MaTpuie (cM. Tabn). [Tepeuens METOI0B
0byueHus H HOpM opranu3auu 00YIEeHAA MOKET ObITh PACIIHPEH.

Merto1b1 ¥ dopmbl oprauuzaime 00yyenus (POO)
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6. OHEHOYHBIE CPEACTBA /151 TEKYIIHEI'O KOHTPOJISA YCIIEBAEMOCTH,
IMPOMEKYTOYHOMU ATTECTALIMH 1O UTOI'AM OCBOEHMUS AUCHHUILIHHDI
U YYEBHO-METOJIUYECKOE OBECITIEYHEHHUE CAMOCTOSITEJIBHOH PABOTbI
ACIIMPAHTOB

Bonpocsl K 3a4erty
1. Onpenenenne Moaed. CBOWCTBA MOJIEIEH.

Z, Iletu wu samaun  MopenupoBanusa. Ilomarme 00 wHepapxXMH  MareMarHYecKoro
MOJICITHPOBAHHUS. 3HAYCHHUE TPHAIBI «MOIETb-aITOPHTM-TIPOrpaMMan.

3. ANropyuTMH3aLIAS MareMarH4YecKux MOJenen. CriocoOst nmpeoOpazoBaHus
MaTeMaTH4eCKHX Mojeliel K &IrOPHTMHUYECKOMY BUAY. METOabI pelieHHs.

4. OCHOBHBIE ?Tallbl MaTeMaTH4eckoro MoaeaupoBaHua. OcoOeHHOCTH ITAroB, 3aja4H U
CRSI3b MEWKJTY HUMH.

5, OCHOBHBIE METO/bI peaTN3aLUU MoJe/IeH. JIOCTOMHCTBE U HEJIOCTATKH.

6. CpoiicTBa MaTeMaTrdcckux Moenel. [lonsThe «mpeackasareIbHOCTHY MOIEIEH.

T Knaccupukauds Moje.ed B 3aBACMMOCTM  OT  [apaMeTpoB M [IEPEMEHHBIX
MOJENUpPOBaHUS. MaTepualibHOE MOJIEIMPOBAHME.

8. Knaccubukanus Mo/ieneil B 3aBUCHMOCTH OT HeNel MOIelTMpOBaHHsI.

9 KorantupHhad v conepikare.IbHas MOJIEITH.

10. Konuenryanbnas Moaens. Meton xapakTrepucTHK. CBOMCTBA JIMHUK CKOIbKEHUS.

1. IlonsTHe MaTeMaTHUYeCKOH MOJeNmH. Y HHBEpcaIbHOCTE. B3auMOCBA3b MojIeei.

12 Knaccnpukanmmsa MareMarHYecKHX MoJieled B 3aBHCHMOCTH OT  CJIOXKHOCTH, H
HapaMmeTPOB MOJIEIIH.

13. Kinaccupukanus mareMaTiyeckux Mojeteidl B 3aBUCHMOCTH OT 1ejiel MOIeTHpOBAHMS.
CpoiicTBa MaTemarnyeckux Mo e:1ei. [lommora.

14. Knaccuukaius mMateMaTHIECKHX MOJENECH B 3aBHCHMOCTH OT METOIOB peasld3allHi.
IToHsiTHEe O METOE XapaKTEPHUCTHK.

L3, [TonaTHe 0 MaTeMaTH4eCKO! NOCTAHOBKE 3a1a4id MaTeMaTHUeCKOTO MO/IeJTHPORAHUS.

16.  Brifop 1 00oCcHOBaHKE METOJa PEIICHHSA 3a1a94 MOACIHPOBAHHA.

17 Bunpl MatematHdeckux moueieid. CTpyKTYpHBIE W (QYHKIIMOHAIBHBIE MaTEMaTHYECKHUE
MO,TEITH.

18. Mogenuposanne npouecca TeIIonepeadd IpH KOHBEKTHBHOM TEII000MEHE.

18, Monenanposanure npoiecca TEIUIONEPEIadH MPH TEII000MEHE H3/1YHEHHEM.

20. HMcmonk3oranue BHYTPEHHMX WCTOYHMKOB TEIUIOTHI INIPH MOJEIHPOBAHHM IIpoilecca
TEeMnJonepe adu.

21: Jubdepernmanbioc  ypaBHeHHE TEMITONPOBOIHOCTH. ['panngnbie YCIIOBHSA
TENI000MEHa.

22 3akoH Dypke. aTh onpeaeneHHe ko3 GUIHEHTY TernIONpOBOIHOCTH, TeMIIEPATYPHOMY
MOJIKO, TEMIIEPATYPHOMY TPAUEHTY.

23. Bapuanuonnas mocTtaHOBKa 3aja4é TCIUIONPOBOAHOCTH H €€ YHCIEHHAas peanr3alis
METOA0M KOHEYHEBIX 3IEMEHTOB.

24. BosMokHEIE pacueTHEIE CXeMbl MOJIETUPOBAHUS KOHTAKTHOTO B3AUMOAEHCTBUS TEN MPH
TEPMOMEXAHUYECKOM HarpyKEHHH.

25.  IlonsTHe u nocTaHOBKA KPAeBOM 3a1a4y B MEXaHUKE TBEPIOTO Ae(hOPMHPYEMOIO Tela
26. BapualnMoHnHas IOCTAHOBKA 3a/1aud TEOPUU YNPYIOCTH M €e UYHCJIEHHAs peald3alus
METOJI0M KOHEYHBIX 3JIEMEHTOB.

27, KoHewHo-371emenTIas cxeMa pelieHus 3a,1a44 TEpMOYIPYTOCTH

28. KunemMaTHyeckne rpaHu4YHbIC YCJIOBHA M MX BIHAHHE Ha TOYHOCTE PE3YJIbTATOB.

29.  Mogenu ynpyronnacTaueckoro 1e(opMUpOBaHUs, 00IACTH IPUMEHEHH .

30. Hedopmanmonsas TeopHs IIaCTHYHOCTH, 00nacTh ee MpHMEHEHHA. peanus3alds B

pPaMKax KOHCHHO-3JIEMCHTHOTO IMPOYHOCTHOTr O aHajlnu3a.



31.  Teopus TeyeHHs, 00IaCTb €€ IPHMEHEHHS, pealn3alus B paMKaX KOHeYHO-3JIEMEHTHOIO
IIPOYHOCTHOIO dHAJIU3A.

32.  3aKoHb! YIIPOUHEHHs [P MOJIETHPOBAHMH ITPOLECCOB IIACTHYIECKOTO Ne(OPMHPOBAHHS
MAaTepHAaIOB.

33, VYcnoBus Havaga TEKYYSCTH [PA  MOJCIHPOBAHMH  [MPOLICCCOB  ILTACTHYECKOIO
nehopMUpPORAHUS MATEPHAATOB.

34, CxemMartu3aius A8 OMUCaHHs MIIaCTHYEeCKUX TeueHU i npodeccopa I'yna I 5.

il Onucanne IBHKCHHA AchOPMHAPYEMOH CILTOLIHOH cpelibl MeTo10M Dinepa.

36.  Omnucanve IBHKEHHS 1eOPMHPYEMOIi CILIOLHOH cpeabl MeToaoMm Jlarpanxa.

37, Onucanve aBMKeHHs deGopMHUPYyeMOil CIIIOMHOM cpeibl METOIOM Direpa - JlarpaHika.
38.  Kpurepun paspyurenus JUisl BA3KHX MaTE€PHAIIOB.

39. Kputepnu paspymenus ans XpyHKHX MaTepHalIoB.

40. Auroput™ pemennus MK 3 npotieccor hopMOUIMEHEHHS U pa3pyILICHHS.

41.  Mogenuposanue MnpoleccoB NeOPMHPOBAHHS THIIEPYNPYTHX MaTephanoB. Mojeib

Myun-Pusiauna .
42, MozenMpoBaHre MporeccoB 1e)OPMUPOBAHMA ITHIEPYLPYIHX MaTteprat1os. Moaens Ho.

43, MogenupoBaHue MpoLeccoB AeOPMUPOBAHUS TMIEPYNPYTUX MATEPHATIOB C HAMSTHIO
bopMmel. Momens Aypuaqno.

44, IlpencraBieHne [OIHHAMHYECKHX CHCIEM B BHIC CTPYKTYpHBIX cxeMm. [IpaBnia
MpeoOpazoBaHHs CTPYKTYPHBIX CXEM.

45, 3BeHns JUHAMHMYECKHX CHCTEM, MX YacTOTHBIE W BpPEMEHHbIE XdpPaKTEPHUCTHKH.
[IponmopriHOHAIBHOE 3BEHO.

46.  3BeHBS [MHAMMYECKMX CHUCTEM, HMX YaCTOTHRIE W BPEMEHHKIE XapaKTEePUCTHKHA.
WuTerpupytoniee 3BeHO.

47, 3BeHbS IMHAMHYECKMX CHCTEM, HX YacTOTHBIE H BPEMEHHBIE XapaKTepHCTHKH.
dopcupyromiee 3BeHO.

48.  3BeHbS [MHAMHYECKHX CHCTEM. HMX YacTOTHBIE M BpPEMEHHBLIE XapaKTEPHCTUKH.
AnepuoiMuecKkoe 3BeHO.

49, 3BCHBA JHMHAMHYECKMX CHCTEM. MX YaCTOTHBIE M BpPEMEHHBIC XapaKTEPHCTHKAH.
Jnddepenimpytomniee 3BeHO.

50.  3BeHbS JMHAMHYECKHX CHCTEM, HX YACTOTHbIE M BpPEMEHHBIE XapaKTePUCTUKHU.
KonebatenpHoe 3BeHO.

il [loHATHEe  yCTOMYHMBOCTH JWHAMWYECKOW CHCTEMBL. AnreOpaWdecKkde KpHTEPHUH
ycrouuuBoceTH Payca-I'ypeuia.

52.  IlonsaTHe yCTOHYHBOCTH JMHAMHYECKOH CHCTEMBI. YacTOTHEIC KPHTEPHH YCTOWYMBOCTH.
< EN [loHATHE YCTOHYHBOCTH JHHAMUYECKON cucTeMbl. KpuTeprii yeTolanBocTH Muxainosa.
54. [Tepexonubie poneccsl B AMHAMMUYECKHX CUCTEMAX. Buibl ClaHaprHbIX BO3JICHCTBUA.
55 [TapamMeTprl  OLIEHKM  KauecTBa  [epexXofHbIX  IpoueccoB.  OTHOCHTeNbHAs

HeCTAOMITBHOCTE TUHAMHYECKOH CHCTEMEL

Buabi 4 popMel caMoCcTOATETLHON PaGOThI
CamocTogarenbHas paboTa BKIMIOYAeT TEKYLIYIO M TBOPYECKYHO  OpOOIEMHO-
OPHEHTHPOBAaHHYIO caMOCTOATCIBHYIO paboty (TCP).
Texymasr CPC Hanpasiena Ha yriyOleHMe W 3aKpelIeHHE 3HAHHWN. pa3BUTHE
NMPaKTHYECKHX YMEHHH U BKIIKOYAeT B celsi:

e paboTy ¢ JEeKHHOHHBIM MATepHAIOM. MOHCK H 0030p JHTEpATypbl H 3IEKTPOHHBIX
HCTOYHHKOB HHOPMAINK 10 MHAMBHIYAJIBHO 3aIaHHOM NpobieMe Kypea:

o BRLINOHEHHUE JOMAITHEro 3a/1aHus;

. OIEPEIKAIONIYIO CaMOCTOATE/IbHYIO paboTy:

L] H3YUEHHE TEM, BLIHECEHHLIX Ha CAMOCTOATEIIBHYIO npopaﬁo’rxy.



. Teopueckas camocrosTenbHas paboTa HampaBiela 1ld Pa3sBHTHE HHTEIIEKTYalbHbIX
YMEHUH, KOMIJIEKCZ YHUBEPCWIbHbIX  (OOIIEKY/IbTYDHBIX) KOMIICTEHIIMH, IOBBIIICHUS
TBOPYECKOIO NOTEHIIMaa oOyJarolmxcs. JIta paboTa BKIIOUAET B ceOs:

. MOHCK. aHaIKW3, CTPYKTYPUPOBAHHE U ITpe3eHTAIMIO HH(OPMAIIHH;

* WCCTeIOBATENRhCKyl0 paboTy M y4acTHe B HAYYHBIX CTYIEHYECKHX KOHGepeHUHUsX,
ceMUHApax H OTUMITHAIAX:

. aHaJIM3 Hay4HbIX NyOJMKalMHA 110 3apaHee ONpeIe/ICHHOH [IPENoAaBaTelleM TEME.

Codepacanue camocmoamensHol panonsl no OUCYUNIUNE.
Ilepeuens HayyHEIX NPOOJIEM U HANIPABJIEHHH HAYUHEIX HCCIIeIOBAHMI:

o MopaenupoBanue y1apHBIX ITPOLIECCOB.
° MojnenupoBaHue MpoLecCcOoB MPOHUKAHUS J1e(POPMHUPYEMBIX TEJl B pa3IMUHBIE CPEJIbI.
. MonenupoBanue pacpocTpaHEeHHs YAaPHBIX BOIH B Cpelax.

MopenupoBanue GoNbIIMX OEpeMeIneHui u aehopmaiuii.

MozaemupoBaHHC IPOLICCCOB Pa3pyILICHHS.

Tempbl, 6biHOCUMbLE HA CAMOCTIOAMETLHYIO BPOPAOOMKY:

Hcrons3oBanye JUHAMMYECKUX CETOK B pellleHUH 3a/1au JMHAMHUKH JKUIKOCTH H rasa.
[loaBuxkHBIE CETKH KOHEYHBIX 2JIEMEHTOB B JWHAMHKE AS(OPMHPYEMOro TBEPIOTO Tela;
CraTHyeckue U THHAMHYECKHE XapaKTePUCTHKH 3JIEMEHTOB H CHUCTEM;

[TonsTHe yCTOHYHBOCTH THHAMHYECKOH CHCTEMBl. KpHTepHH YCTOHYUBOCTH.

Konmpoab camocmosmenoHou paGome.

OueHka pe3ynsETaTOR CaMOCTOSTeNbHOH paboTEl OpraHu3yeTcs Kak eIHHCTRO JABYX (OopM:
CaMOKOHTPOJIL H KOHTPO/IL CO CTOpOIDLI npenoiapatened. [locaeqnui ocymecTBIsercs nyrem
3alIATHI PE3Y/JIBTATOB NPAKTHYECKHX 3aHATUH. 3AIMTHl MHAMBUAYAIBHOTO JOMAIIHETO 3a IaHus.
a TakJKe OTYETOB [10 TBOPYECKON CaMOCTOATENBHOM padoTe.

®

7. YHEBHO-METOJHYECKOE H UHOPOPMAITHOHHOE OBECIIEYEHHE
AACHHUTI.THHBI (MO Y JIs)

a) OCHOBHAs TUTEpaTypa (IeKTPOHHO-OubHoTeunas cuctema Bal'Y):
l. Opuyk, C.JO. KommbloTepHOE MOJEIHPOBAHHE HAHOTEXHOJOTHH. HAHOMATEPHATIOB M
HaHOCIPYK1yp. MareMaTndeckoe MOJENMpoBRaHue (OTONUTOrpaUUECKHX TPOLECCOB H
IIPOLECCOB 3MEKTPOHHON TUTOrpauu Npu CO3MaHHH CYOMHKPOHHBIX CTPYKTYp H CTPYKTYP C
HaHOMETpPOBLIMHA pa3mepamu. Kypc nexkumi | DICKTpoHHBIH pecype|: y49eOHoe mocobue. —

OnexTpoH. maH. — M. MHUCHUC, 2013. — 45 c¢. — Pexum JocTyma:
http://e.lanbook.com/books/element.php?pll_id=47470. — 3arn. ¢ skpana.

2, Ocramko B.H. TIpakTHKYM 0O PpELIEHMIO HHXKEHEPHBIX 13371a4 MAaTeMaTHUeCKUMH
MeTo/laMu: yuebnoe mocobme (Maremarmdeckoe moaciuposanue)) BUHOM, JlaGoparopus
3HAHHH, 2013. - ISBN 978-5-9963-2114-8. — Pexum JOCTyna:
http://www studentlibrary. ru/book/ISBN9785996321 148 html. — 3arur. ¢ 3xpana.

3. MaremaTnHueckoe MOJeTMPOBAHHE JHHAMHYECKOHM MPOYHOCTH KOHCTPYKIHOIHLIX
MaTepHanoB [ Dm1ekTpoHHBIH pecypel: Yuebuoe nmocobue / Benos H.H.. Konanuna J.I'.. KOros
H.T.-M.: HznarenscTBO ACB. 2013.-

0) nonoyHKUTENEHAS THTEpaTypa (IIeKTPOHHO-OubMoTedHas cuctema Bal'y ):

1. Hyxanos. A. B. UmuTtannonnoe Moje/MpoBaHue CIOKHEIX CHCTEM: Kype Jekmmii /| A.B.
Hyxanos. O.H. Mexsejesa; Braaum. roc. yH-T. — Bnagumup: W3n-so Bragum. roc. yu-Ta, 2010.
- 107 B ISBN 978-5-9984-0037-7. Pesxum JocTyna: http:
//e.lib.vlsu.ru:80/handle/123456789/1835. — 3ara. ¢ skpaHa.

2, MoujeinpoBanne ¥ Busyanusauus cpenctRaMd MATLAB  ¢usuku  HaHOCTpYKTYp
[OnexTponneii  pecype] /  Marmomkun  MB. - M. Texnocdepa. 2011,
hitp://www.studentlibrary.ru/book/ISBN9785948362861 .html. — 3ara. ¢ 3kpana.




3 MojielMpoBaHHe M ONTHMHM3ALMS [MOITHMEPHEIX MaTepHaNoB [DNeKTpOHHBIA pecype] /
Jymeitkun TA. - M.: KonocC, 2009. - (V4ebuuxu n yuch. mocobus 1ist CTYJICHTOB BBICILL.

JKpaHa.
4, Ocuros. H0.B. KoMmmbioTepHoe MOaeIHPOBaHHE HAllOTEXHOIOIHH. HAHOMATEPHAIOB U
HaHOCTPYKTYp. Jdutdysua [Diexkiponnsiit pecype]: ydebnoe mocodue / H0.B. Ocunos, M.b.
CnaBuH. — D3nekrpod. jgaH. — M.. MUCHUC. 2011. — 73 ¢. — Pexum pocryua:
hitp://e.lanbook.com/bocks/element.phpZpll 1d=47465. — 3arn. ¢ 3KpaHa.

o MaTtemMaTHyECKOE MOJEIHPOBAHHE (PU3MYECKHX [POIICCCOB B AYre M CBAPOYHOH BaHHE
[DnexTpornbii pecype]: Yuel. nocobue / Peibauyk A.M.. Yepubnmos ['.I. - M.: M3narenscrso
MI'TY UM. H. 2 baymana. 2007. .

6. [IpOEKTUPOBAHNE AITOPHTMHYECKOrO M LPOIPaMMHOTO ofecneyeHus MEXaTpOHHBIX
cucTeM |neKTPoHHBI pecypc]: Yueb. mocobue / Bommmskos A.A.. OrcsiHankos C.B. - M.
Wznarenscreo MITY HM. s o baymana. 2007. -

B) Internet—pecypcsbl:
www.hpee.unn.ru/?doc=491
www,matlab.ru
www.exponenta.ru/educat/systemat/levitsky/index.asp
www.all-library.com/ansys/
www.cadfem-cis.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYMEHUE JTUCIMAIIJIHHBI
(MOAYJISA)
1. Cynepkomnerorep «CKH® MOHOMAX>» npoussoauteabHocThio 4.7 T-Pronc.
2. Yerbipe KOMIbLKTEPHBIX KJlacca. 00eCneYnBaIoIINe CBA3h C CYIIEPKOMIIbIOTEPOM
«CKN® MOHOMAX».
3. Jlunensuonioe nporpaMvioe obecneyeHue: MaTeMaTuueckue nakets! Mathcad,
MATLAB.
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