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1. HEJU OCBOEHUS JUCHUILJIMHbI

IlensMu  OCBOEHMS JIHCHMTITHHBI (MOAy’1s) «MareMmarddyeckoe MOIEIHPOBAHUE B
MAITHHOCTPOSHUMY SBIISIFOTCS:
- 00yYeHHE METOHOJIOTHH pa3pabOTKH MaTeMaTHYECKHX MOJCICH /s PCLICHHS
HCCIe10BaTe/IbCKUX 3a1a4:
- ofydueHHe OCHOBaM pa3paboTKH aIrOpHTMOB Uls pealn3alHi MaTeMAaTHUECKUX MOJIenen
TPU PELIEHUH MCCIISIOBATEILCKHX 3a,1a4;
- U3YUCHUE BO3ZMOIKHOCTEH COBPEMEHHBIX PAacUeTHBIX KOMIUIEKCOB A8 MOJE/IMPOBAHMS U
MCCIIeI0BaHHS (GH3HIECKHX MPOIECCOB. MPOTEKAOIINAX B CIOMKHBIX TEXHOJIOTHUYECKHX CHCTEMAX:
- QOpPMUPOBAHME HABBIKOB MCIIOJIb30BAHUSA COBPEMEHHBIX PACHETHBIX KOMILIEKCOB /1
pealn3alii MaTeMaTHYeCKUX MOeNel [pH pelIeHH ! HCCIe0BaTe/IbCKHX 3a/1a4:
- BOCITHTAHHUE OTBETCTBEHHOCTH 3a NMPOJYKT CBOUX pa3paboTox.

2. MECTO AUCHHUIIIUHBI B CTPYKTYPE OCHOBHOM IMPO®ECCHOHAJIBHON
OBPA3OBATEJIBHON MPOTPAMMBI BBICIHIEI'O OBPA30BAHHS (OIOII BO)

Hucuunmmaa «MaTeMaTHIeCKOe MOJICTMPOBAHUE B MALIIMHOCTPOSHUH» H3YYaeTed HA 2-0M
rofy HOArOTOBKH 10 HanpasieHHro 15.06.01 «MaummnocTpoeHHe». HAaNpaBleHHOCTH (Opoduns)
HOAroTOBKH « TeXHONOTHS H 000PYI0BAHHE MEXAHUYCCKOH U (hM3HKO-TEXHUIECKOU 00paboTki»
H OTHOCHTCH K JMCLMIUIMHAM 110 BIOOpY BapuartusHoi yactu (b1.B. JIB.2.1).

Hucrunimua OasupyeTcs Ha 3HAHMSX. TOJYYEHHBLIX B  pE3YIbTATe OCBOCHUS
00pa3oBaTeTbHOH IIpOrpamMMbl  BbICHIEro OOpAa30BaHMs BTOPOr0 YPOBHS (MarucTpaTypa.
cmenmamarer).  OOydarommics  JOMKEH MMETh  0Oa30BhIE  3HAHUS  MATEMdTMYECKHX.

€CTECTBEHHOHAYYHBIX [UCUMIUIMH. YMETh TTPUMEHSTh METOIbl MaTeMaTHYecKOro aHaiu3a.
TEOPETHYECKOr0  MOIETHPOBAHUA M SKCHEPHMEHTAILHOTO  HCCICHOBaHHMA  OOBLEKTOB
MalIHHOCTPOCHHUS.

Jucrmmumba «MaTteMaTHYECKOE MONEIUPOBAHKE B MATMHOCTPOEHHHY SIBISETCS YACThIO
GioKa JIMCIMIUIAH MOCBSIIEHHBIX MaTeMaTHYeCKOMY MOJEIHPOBAHMIO MPOLECCOB. CPEICTB H
CHCTEM MALIHHOCTPOMTE/LIILIX [POM3BOACTB C HCHONB30BAHHCM COBPEMEHHBIX TEXHOIOTHI
NPOBEICHNA HayYHbIX HCCIIEIOBAHMIA.

Kypc Oasupyercs Ha coueTaHud o0Opa3oBaTe/IbHOW. CIENHATBHON M TNPAKTHYECKO]
MO OTOBKH.

3. KOMIIETEHIIHH OBYYAIOUEIOCsl, ®°OPMUPYEMBIE B PE3YJBTATE
OCBOEHMS JTUCUUTJIHHBI (MOIYJIS)

B pesymprare oOCBOGHHS TpOTpaMMbl ACHHPAHTYPLI Yy BbIIYCKHHKA JOJGKHBI OBITH
copmupoBaHEI:

— YHHBEpPCAJIbHbIE KOMIIETEHUHH. HE 3aBUCALIME OT KOHKPETHOTO HANpaBlIeHus
MOATOTOBKH;

— obmenpogeccHOHATLHBIC KOMITETEHLUMMU, OlIPE/IeISeMbIe HAPAaBICHUEM TOArOTOBKH,

— npodeccHOHAIbHbIE KOMIETEHIMA, ONpele/seMble HalpaBIeHHOCTIO (Ipohuiem)
NPOrpaMMBbl  aCHUPAHTYpPbl B pamMKax HalpaBIeHHA MOATOTOBKM (Jalee — HAIpPaBIEHHOCTE
IIPOTPAMMBEI ).

IIpu pa3paGoTke nporpamMMbl acIMPaHTYpPbl BCe YHHBEPCAbHbIE M OOIIENPO(hEcCHOHATbHBIE
KOMIICTEHLMM BKITIOUAIOTCS B HADOP TpeOyeMbIX pe3yIbTaToR OCBOSHHS POTPAMMEI aCIIHPAHTYPEL.

[lepeuens npodeccHoBanbHBIX — KOMNETEHIME  HporpaMMbl  acUpaHTYphl  Kadepa
(hopMHUpYET CAMOCTOATENBHO B COOTBETCTBHH C HAINPABICHHOCTHIO HPOIPAMMBL M (/M)
HOMEHKJIATYPOH HAYYHBLIX CHEUHANbHOCTEH, M0 KOTOPHIM IPHUCYKAAIOTCH y4YeHBIE CTENeHH,
yTBepxKAaeMoi MunuctepeTeom obpaszoBanus u Hayku Poccuiickoit ®eneparmm.



B pesyiabrare 0CBOCHHA AUCIMIIAEBI 00yYalOIHHCH J0//KEH AEMOHCTPHPOBATE CJCAYIONHE
pe3ybTaThl OOYUYEHHS:

- CIIOCOOHOCTE K KPHUTHYECKOMY AHAIM3Y M OlleHKE COBPEMEHHBIX HAYUHBIX HOCTHIKeHHH.
FEeHEPUPOBAHUIO HOBBIX MICH IPH PCIICHHU HCCICIOBATEIbCKHX M TPAKTHYECKHMX 3aJad. B TOM
YHCIIe B MEAUTHCITUIIHHAPHBIX oOmacTsax (YK-1):

2HaMb. COBPEMEHHBIE HAYYHEIE JTOCTHKEHUS B 0OJaCTH METO/IOR H CPEJCTB MO/IETHPOBAHHS
GH3IMTECKHX MMPOIECCOB, B TOM YHC/IE, HA ME30- B HAHOYPOBHSX,

ymems: HOPMHPOBATH AJIIOPUTMbI PELICHHS MCCICAOBATENbCKHX M MPaKTHYECKUX 3ajad Ha
OCHORE aHalTW3a CORPEMEHHBIX HAYYHBIX JIOCTHKEHHI W reHEPAHH HOBBIX HJICH:

g1ademp COBPEMEHHBIMH CPEJICTBAMH MAaTeMaTHUECKOTO MOJIETUPOBAHMS.

- crnocoOHOCTh TMPOEKTHPOBATE W OCYIIIECTBIATh KOMILIEKCHBIE UCCIIE0BAHMS, B TOM HMCIIE
MEKANCHMIUTAHAPHBIC. HA OCHOBE 1IEJMOCTHOrO CHCTEMHOTO HAYYHOTO MHPOBO33PEHHS C
MCIONB30BAHWEM 3HaHHUE B 001acTH HCTOPHH U duiocoduu Haykn (YK-2):

3Hams; COBPEMEHIIBIE METOIBI U CPEACTBA MOCTHPOBAHa (U3MUYECKUX MPOLECCOB, B TOM
4UCIIe, HAa Me30- H HAHOYPOBHSX. [O3BOJISIOLUIME KOMIETEHTHO OIpPEIe]HTh COOTHOMIEHHE
YHCIIEHHBIX M DJKCIIEPUMEHTAIIbHBIX HCCICIOBAHHHA [IPH  DPEUICHHH HCCIEH0BATEIBCKAX H
OpaKTHYECKHX 3a/1a4.

ymemb: (HOPMHPOBATH AITOPHTMBI  MEKIMCIHIUIMHAPHBIX YHCICHHBIX  HCCICAOBAHUA
(pU3MUECKHUX MPOILECCOB HA OCHOBE ENOCTHOrO CHCTEMHOIO HAYYHOTO MHPOBO33PEHUS:

g1adems. COBPEMEHHBIMM HH(POPMAUMOHHBIMH  KOMILIEKCAMH, MO3BOJISIOUIAX pellarh
CONPSIKEHHBIE 381844 MOJICTUPOBAHH DHIHYECKHX ITPOIECCOB.

- CIOCODHOCTB Hay4yHO OOOCHOBAHHO OLICHMBATH HOBBIE PEHICHUA B 00JIACTH TOCTPOCHHS H
MOJIETUPORAHUST  MAIlIWH,  TPHBOIOB.  ODOPYIOBAHMS.  TEXHOJNOIMYECKHX  CHCTEM U
CHELHATM3MPOBAHHOIO  MAIIMHOCTPOUTENLHOIO  00OpyZOBaHHSA. @&  TakkKe  CpeICTB
TEXITOJIOTHIECKOTO ocHaleHus npoussoactsa (OITK-1);

3HUMb. COBPEMEHHBIE TEHIEHUMM W HOBbIE pellieHuss B 0OJaCTH ITOCTPOEHHS W
MOJIETTHPOBAHUS  MAallUH.,  [PUBOJOB,  OOOPY/JOBAHMS,  TEXHOJOTHMYECKHX  CHCTEM  H
CHEUHATHIUPOBAHHOIO  MAlIHHOCTPOMTENBHOrO  00OpYNOBaHUSA, 4  TakKC  CPEICTB
TEXHOJOIHIECKOTO OCHAIICHHMS TPOM3BOICTBA

yMemb: pa3pabaThIBATh PACYETHLIE CXEeMBl MPH MOJENUPOBAHUM MAIIWH, TPHBOIOE,
0DOpyI0BAHUA. TEXHOJTOTHYECKHX CHMCTEM H CHEHHATA3HPOBAHHOIO MAIIHIOCTPOHTEILIONO
000py10BaHUA, @ TAKKE CPECTB TEXHOIOTHYECKOIO OCHAILIEH S IIPOH3BOACTBA:

6ladempb. COBPEMEHHBIMH CPEICTBAMH MOIETAPORAHUS MAIlMH. IPMROIOB, 060PYI0RAHKS.
TEXHOJOTHYECKUX CUCTEM, CTIENHATH3HPOBAHHOIO MAITMHOCTPOUTENLHOIO 060pYI0BaHMs. CPEACTE
TeXHOJOTHYECKOTO OCHALIETIHS MIPOHU3BOICTHA.



4.  CTPYKTYPA
«ACCJIEAOBAHHE
MEXATPOHHBIX ITPUBOJOB»
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B cootBeTcTRAM ¢ THUITORKIM MOJOKEHHEM O By3e K BHAaM y4eOHOU pabOThl OTHECEHBI:
JeKIHH. KOHCYJbTALMH. CEMHHApbl, [paKTHYeCKHe 3aHATAA. JjgabopaTopHble pabOThI,
CaMOoCTOsITeNbHBIE paboThl, HAYYHO-HCCIEI0BATEIbCKas paboTa, MPAKTHKH.

Tema*rmca NPpaAKTHYECKHX 3AHATHH

Tema |. MogenrupoBaHue HeCcTalMOHAPHOTO Mporecca TenuoMaccornepesoca IpH
pelLIeHHH COMPSKEHHBIX 3a/1a4 TMAPOJHHAMHKA H TEMJIONPOBOAHOCTH METOAOM KOHEYHBIX
3MEMEHTOB (KOHTPO.IbHBIX 00BEMOB). (2 yaca)

Tema 2. MonemupoBaHue HAMPSKEHHO-AE(HOPMHUPOBAHHOIO COCTOSHUS TUIACTHHBI C
TMIIEPYIPYTHMH XapaKTEPUCTHKAMUA MaTepyajia MeTOI0OM KOHEeUHbIX 3.1eMEeHTOB. (] 4ac)

Tema 3. Monenupopaiiie npouecca pasBHTHA TPELIUILI B IIACTHIE METOOOM KOHEYHBIX
31€MEHTOB. (1 Jac)

S. OBPA3OBATEJIBHBIE TEXHOJIOI'HH

OpueHTalus Ha TakTAYecKe oOpa3oBaTeIbHble TEXHOIOTHH. SBISONIHECS KOHKPETHBIM
CrocobOM  JIOCTHIKEHMS 1IelMed o00pa3oBaHMs B paMKax HAMEYEHHOHW CTpATErH4eCKOH
TeXHoJorud. [IpH  uTeHwn nekumid wMenosnb3yercas MeTod NPOOIEMHOrO  H3JI0KEHHA ¢
MCHOIb30BAHHEM  HHTEPAKTUBHOW  (OpMBI  HPOBEHCHMS  3aHATHSA. [IpH  NpOBEACHUM
1adopaTOPHBIX pabOT UCHOIBIYIOTCS MMOUCKORBIH U HCCIENOBATEIBCKHM METOBL. B TOM YHCIIE.
case study.

Huxe mnpuBommTest onmcanme 00pa3oBaTeNbHBIX  TEXHOJOTHHA. 0becnednBarommx
JMOCTHIKEHHE TUIGHUPYEMBIX PE3yNbTaTOB OCBOEHHMS JUCIHMIUIMHBL Crenuduka coyetanus
METOIOB ¥ ()opM Opranu3anuu oOydeHus oTpaxkaercs B MaTpuue (cM. Tabn). [TepeyeHs MeTOI0B
00yueHHs ¥ POPM Opraumu3arlui 06yHeHHs MOKET ObITh PACLIHPEH.
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6. OIEHOYHBIE CPEACTBA /151 TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
[MPOMEKYTOYHOM ATTECTAIIUU 10 HTOI'AM OCBOEHHS JAUCUMILIHHbI
U YYEBHO-METOJAUYECKOE OGECITEYHEHUE CAMOCTOSATEJ/IBHOU PABOTbI
ACIIHPAHTOB

Bonpocsl K 3a4eTy
1. Onpenenenue moaeTu. CBONWCTBA MOJIee.

2 [lemu wu s3agaun MojenupoBaHusi. [lonstHe 00 HepapXHH  MaTeMaTHYECKOIO
MOJENTMPOBAHHUS. 3HAYECHHUE TPUA/IBI «MO/IENb-AITOPATM-IIPOI pAMMay.

3. ANrOpUTMH3ALNAS MaTeEMaTHYECKHX MOJIENneH. CnocoObt nmpeoOpazoBaHus
MaTEMaTHUeCKHX MOJIENICH K arOPUTMUYECKOMY BHAY. MeTO1bI pELIEHHS.

4, OCHOBHBIE 3Tallbl MaTeMaTH4ecKoro mojeaupoBanus. OcoOEHHOCTH JTAIOB, 3a/da4d M
CBA3h MEWJTY HAMH.

3, OCHOBHBIE METO/IbI pealn3aluu Mojernei. JJocTORHCTBE U HEIOCTATKHU.

6. CBoiicTBa MaTeMaTiieckux Mojacnel. [loHsTHe «mpeacka3zaTenbHOCTHY MOIENeH.

7. Knaccnukaums mojeed B 3aBUCMMOCTM  OT  [1apaMeTpoB W [EPEMEHHBIX
MOZETUpPOBaHUs. MaTepuansHoe MOJIEITHPOBAHHE.

8. Knaccudukanus Mmoneneit B 3aBHCHMOCTH OT [eJI€d MOJIETHPOBAHHS.

9, KorsuTuBHad U conepKaTeIbHas MOJIENH.

10. KonnenrtyaneHas Momens. MeToa xapakTepucTHK. CBOHCTBA JTMHUAN CKOIBKEHUS.

Il [lonstte MaTemMaTHUECKOH MoaesH. Y HUBepcalbHOCTh. B3anMocBa3e Moaeei.

2 Knaccnbpukamms waTeMaTHyecKdX MoJeled B 3aBHCHMOCTH OT CIHOXKHOCTH. W
HapaMeTpoR MOJEITH.

13. Knaccudukanms MaremMaTH4ecKMX MOJIeTIed B 3aBUCHMOCTH OT LEACH MOJETHpOBaHNs.
CeoticTBa MmaTemarndeckux Mogaeiel. [lonnora.

14. Knaccudukanus mareMaTHHeCKHX MOJEICH B 3aBHCHMOCTH OT METOMOB peald3alliH.
IToHsiTHe 0 METOIe XapaKTEPUCTHK.

L5. [TongTHe 0 MaTeMaTHUYECKOH MOCTAHOBKE 331849l MaTeMaTHYeCKOTO MOAETHPOBAHHUSL.

16.  Broibop n ofocHOBaHHE METO 1A PEICHHA 3a1a491 MO/ICIHPOBAHHS.

'L, Brnpr Matematrdeckux mojesied. CTpyKTyYpHBIC M (YHKIMOHAIBHBIE MaTEMAaTHYCCKUE
MO,TEITH.

18.  MogenupopanHe npoliecca TEIIONepe1ad MpH KOHBEKTHBHOM TEILIO0OMEHE.,

19.  MogenupoBanue mpoiecca TeIUIonepeaasy npy TeI000MEHE W31y YEHUEM.

20. Mcronk3oranme BHYTPEHHMX MCTOYHMKOB TEIUIOTHl MPH MOJETHPOBAHHH I[Ipolecca
TenJjonepe1agu.

21, Jduddepennmansioc  ypaBHEHHE  TEITONPOBOIHOCTH. | pannunbie yCIOBHA
Tenao000MeHa.

22. 3akon ®ypee. aTh onpeaereHne KOYGOUOHEHTY TEMIONPOBOIHOCTH. TEMIIEPATYPHOMY
[0JIIO, TEMIIEPATYPHOMY IPAZMEHTY.

23.  BapmanuonHas [TOCTAHOBKA 3aj1a4d TEIUIONPOBOIAHOCTH W €€ YHUCIEHHAs pealn3aius
METOI0M KOHEYHEIX 3IEMEHTOB.

24. Bo3MoKHEIE pacUeTHBIE CXEMbl MOJIETMPOBAHIMS KOHTAKTHOTO B3AUMOJCHCTBHS TEJ [IPH
TEPMOMEXAHHYECKOM HArPyIKEHHH.

25.  Ilomarue v nocTaHOBKA KpaeBOH 3a1a4H B MEXAHHUKE TBEPIOTO Ae(GOPMUPYEMOTO TEla
26: BapuannonHad IOCTaHOBKA 3a/layi TEOPMM YIPYTOCTH W €€ YHCIEHHAas peanu3aius
METOJIOM KOHEYHBIX 3TeMEHTOB.

27.  KoHeuHO-1eMeHTHAS CXeMa pelieHus 3a/,1a44 TEPMOYIPYTOCTH

28.  KwuHemaruyeckue rpaHM4HBIC YCJIOBHSA M MX BIMSHHUE HA TOYHOCTE PE3YJILTATOB.

29.  Moneny yupyronnacTuaeckoro jieopMHpoBaHus, OGIACTH IPUMEHEHHA.

30.  edopmanuoHHas TeopHs IL1aCTHYHOCTH, 00NacTh ee NPUMEHEHWs. peanu3alus B

paMKaX KOHCYHO-3JIEMCHTHOI'O MPOYHOCTHOIO aHalu3a.



31.  Teopus TeyeHHs, 00aCTL ee MIPUMEHEHHS, peann3alus B pAMKaX KOHEUHO-3]IeMEHTHOTO
MPOYHOCTHOIO dHAIM3A.

32, 3akoHbl YIPOUHEHMS [IPU MOJETHPOBAHUM TIPOLECCOB MIACTHYECKOT NeiOPMHUPOBAHN
MaTepHAalIOB.

33, VYcnoeus Havaga TEKYyYeCTH [PH  MOAEIMPOBAHHMM  IPOLICCCOB  ILIACTHYECKOro
ne(OPMUPORAHUS MATEPHAATOB.

34 CxemaTu3aius J1s OIMCaHMS [1acTHUECKUX TeueHHi npodeccopa I'yua I' 5.

3% Onucanue ABHKCHAS AcOPMUPYEMOH CIIOLITHON Cpejibl METOIOM Jiinepa.

36.  Omnucanue IBHKECHHA 1eOPMHPYEMON CIUIOLIHOM cpe/ibl MeTogom Jlarpanixa.

3. Onwucanre ABHKeHHs 1eOPMHPYEMOI CINIONIHOH Cpebl MeTosioM Jinepa - JlarpaHika.
38.  KputepuH paspylLielusi 115 BA3KHX MATEPUAIIOB.

39, Kputepnu paszpymenus nis xpynkux MaTepHajios.

40.  Amroput™ pemenns MK? nponeccos opMoU3MEHEHUS U pa3pyLICHAS.

41.  MonenvpoBanue NpoUECcCOB eOPMHPOBAHHS THIEPYNPYTHX MaTepuanoB. Mojenb
Mynu-Pusiuna

42, MoaenupoBaHEe MPoLeccoB AeOPMUPOBAHUS THIIEPYLIPYTUX MarepHa1os. Moaens Ho.
43, MojeaupoBanue npoueccoB AeGOpMHUPOBAHHA THHEPYNPYTHX MATEPHAIOB C [IAMATHIO
hopmel. Monens AypHa4HO.

44, TlpencraBieHue [JHHAMHYECKMX CHCTEM B BHAE CTIPYKTYpHbIX cxem.  IIpasuaa
nMpeotpazoBaHus CTPYKTYPHBIX CXEM.

43. 3BeHbs JMHAMMYECKHX CHCTEM. HMX YACTOTHBIE M BPEMEHHBIE XapaKTEPHUCTHKH.
[IponopHoHaBEHOE 3BEHO.

46.  3peHbd JMHAMMYECKUX CHCTEM, HX YaCTOTHHIE W RBPEMEHHBIE XapaKTEePUCTHKHA.
Huterpupyromee 38eHO.

47. 3peHbs AMHAMHUYECKMX CHCTEM, HX YacTOTHBIE M BPEMEHHBIE XapakTepHCTHKH.
@opcupyioliee 3BEHO.

48.  3meHbs [IMHAMMYECKHX CHUCTEM. HMX YacTOTHBIE M BpPEMEHHBIE XapaKTepPUCTUKA.
AH‘SpHOﬂH‘{GCKOB 3BEHO.

49. 3BCHBbA JHHAMHYECKMX CHCTEM, HX 4YacTOTHBIE M BPEMEHHBIE XapaKTEPHCTHKH.
HuddepeHuupyromiee 3BeH0.

50.  3BeHbs JMHAMHYECKMX CHCTEM. MX Y4CTOTHBIE W BpEMEHHbIE XapaKTepPHCTHKHU.
KonebarensHoe 38eHO.

3l [lonsitue  yCTOMYMBOCTH  JTWHAMHYECKOW CHCTEMBL. AnreOpaWdeckue KPHTEPHH
ycrouunBocTH Payca-I'ypeuna.

52.  llonsiTHe YCTOHYMBOCTH JMHAMHYECKOH CHCTEMBI. HacTOTHBIE KPHTEPHH YCTOMYMBOCTH.
53. [TorsTHE yCTOHYHMBOCTH JHHAMUYECKOM cucTeMbl. Kputepnii yeTolanBocTH Muxaiinosa.
54. [Tepexoampie ponecchl B AMHAMUYECKHX CHCTEMaX. Buiibl ClaHapTHbIX BO3ACHCTBHH.
55. [TapaMeTphl  OLIEHKM  KadecTBa  [EPeXOAHBIX  HpoueccoB.  OTHOCHTENbHAS

HeCTaOMILHOCTE JUHAMHYECKOH CHCTEMEI.

Buabl u popMel caMOCTOATENLHOH paboThI
CamocrodrenbHass paboTa BKTIOYAET TEKYLIY) M TBOPYECKYRO  mpobieMHo-
OPHEHTHPOBAHHYIO caMoCTOsTCIbHYEO paboTy (TCP).
Texymas CPC wHanpasinena na yruyOlieHue M 3aKpelUicHME 3HAHHWIA, pa3BUTHE
MPaKTHYECKUX YMEHHMH U BKIIKOUAeT B ceds:

L paﬁoTy C JIEKIHOHHBLIM MAaTCpHaIOM. ITOHCK H 0630]3 JIHTEPATYPBl H JBIIEKTPOHHBIX
HCTOYHHKOB HHq)OpMaU,H[v‘] MO HHIWBHIIYAJIBEHO 3aJaHHOH HpOﬁJ’lCMC Kypca:

® RBIMTOITHEHHE JOMAlllHEer o 3alaHus.

. OIEPEIKAIONIYIO CAMOCTOATENIBHYIO PaGoTy:

L] HIYUYEHHE TEM, BRIHCCEHHBIX Ha CAMOCTOATECIIBHYH npopaﬁml{y.



. Teopueckas camocTosTenbHas paboTa Hampapiena 1@ pa3sBHTHE HHTEIUICKTYalbHBIX
YMEHHMH, KOMIUIEKCd YHMBEPCWIbHbIX  (OOLIEKY/JIbTYPHBIX) KOMIETEHIIHH. IIOBBIIICHHE
TBOPYECKOTo MoTeHLKa a obyyalomuxces. Ita paboTa BKIIOUaeT B ceds:

- IOUCK, aHAJIH3. CTPYKTYPHPOBAHHKE H IIPE3CHTALUIO HHOPMALIUH;

» HCCIeIoRaTeNheKylo pafoTy M ydacTHe B HAYYHBIX CTYJIEHYECKHX KOH(EPEHIHSX.
ceMuHapax U OMUMIHaIax;

. aHajM3 Hay4HbIX NyOJMKALMH IO 3apaHee ONpeJIe/ICHHOM IIpenoaaBaTe/ieM TEME.

Codepoicanue camocmoamensHou patomel RO OUCHURIUNE.
llepeuenb HayuyHBIX NPOOIEM M HANPABJICHUH HAYUHBIX HCCIICOBAHUMN:

. MojieupoBanye yaapHbIX TPOLECCOB.

* Mopenuposanue nmporeccoB NPOHUKaHKUS /1e(POPMHEPYEMBIX T€l B pa3IM4HEIE CPEbl.
. MopemupoBaHue pacpocTpaHeHHs YAapHbIX BOJH B Cpejax.

¢ Moaenuposanue 60nbIIMX MepeMelneHuid U tehopmanmi.

° MoaenupoBaHHC TPOIICCCOB Pa3PYIICHHSL.

Tembi, 8bIHOCUMBLE HA CAMOCIOAMETLHYIO RPOPAOOMKY:

Hcnonb3oBanue TMHAMUYECKHX CETOK B PEIICHHH 3a/1ay JHHAMAKHA KUAKOCTH U ra3a:
[onBuAKHBIE CETKH KOHEUHBIX 27IEMEHTOB B JHHAMMKE Je()OPMHUPYEMOr0 TBEPIOTO Tena;
Crarudeckue U THHAMHUECKHe XapaKTePHCTHKHA 3JIEMEHTOB H CHCTEM;

[TonsaTHe yCTOHHHBOCTH JHHAMHYECKOH cHCTeMbl. KpuTepHH YCTOHYHBOCTH.

Konumponb camocmoamenbHou pabone.

OleHKa pe3ysTaToOR CaMOCTOATENbHON PaboThl OPraHn3yeTcsl Kak eIHHCTBO ABYX (opM:
CaMOKOHTPOIb H KOHTPOIL €O CTOpOIDLI npenojabaterned. [locnenaui ocyuiecTBigercs nyTem
3alTATEL PE3YJIBTATOB NPAKTHYECKUX 3aHATUHA. 3allMThl MHIMBUAYATBHOTO JOMAIIHETO 3a1aHusl.
a TaKKe OTYETOB 110 TBOPYECKON CaMOCTOSTENIbHOM pabdoTe.

* @ @ @

7. YHEBHO-METOAWYECKOE H HH®OPMAIIMOHHOE OBECINNEYEHUE
JAACHUTI.IMHBI (MOIY JI5)

a) OCHOBHas 1uTepaTypa (31eKTpoHHo-OubanoTednas cucrema Bial'V):
1. Opuyx, C.10. KomnbroTepHOe MOACIMpOBaHHE HAHOTEXHOJIOTHH, HAaHOMATEPUAIOB H
HaHOCTPYK1yp. MareMatndeckoe MoOJenMpoRanne (HOTONUTOrpahUuyeckux MpPOLECCOB U
IIPOLECCOB JMEKTPOHHOH TUTOTPA(HU MPU CO3JAHHU CYOMHKPOHHBIX CTPYKTYP H CTPYKTYD C
HaHOMeTPOBLIMH pasmepamMu. Kypc nexumit |Dmekrponubii pecype|: y4ueGHoe mocobue. —

Dnexrpon. jmaHn. — M. MMCHC, 2013. — 45 c¢. — PexuM pocryma:
hitp://e. lanbook.com/books/element.php?pl1_id=47470. — 3arn. ¢ sxpana.

2. Ocramkos B.H. TIpakTHKyM 0O pelleHHMIO HMHXKEHEPHLIX 734/a4 MaTeMaTHIeCKHMH
MeToJaMH: yuebnoe mocobme (MaremaTnueckoe mozacnuposanue)) BUHOM, Jlaboparopus
3HAHHMH, 2013. - ISBN 978-5-9963-2114-8. — Pexum JocTyna:
http://www.studentlibrary.ru/book/ISBN9785996321 148.htinl. — 3aru. ¢ skpaHa.

3. Maremarudeckoe MOJEIMPOBAHHE THHAMMYECKOH MPOYHOCTH —KOHCTPYKIHOIMIIBIX
MaTepuanoB [ DIeKTpoHHBIH pecype|: Yuebnoe nocobue / Benos H.H., Konanuua JI.T.. FOros
H.T.-M.: H3patenecTBO ACB. 2013.-

0) 1ONOTHHTENEHAS TUTEpaTypa (IITeKTPOHHO-OHOIMOTedHas cheTema Bal'V):

1. Jdyxanos. A. B. UMHTanHOHHOE MOJIE/IMPOBAHME CIOKHBIX CHCTEM: Kype Jeknuii /| A.B.
Hyxanos. O.H. Meggejesa; Baaaum. roc. ya-1. — Bragumup: U3a-8o Brnagum. roc. yu-ta, 2010.
= 107 c. [SBN 978-5-9984-0037-7. Pesxunm JoCTyna: http:
ffedib.vlsu.ru:80/handle/123456789/1855. — 3ari. ¢ sxpana.

2. MouennpoBanne u  Busyanusauus cpenctRaMd MATLAB  dusuku  HanoCTpyKTYD
[OnexTpommet  pecype] ¢/ Mamomkus  WB. - M. Texmocpepa, 2011,
hitp://www.studentlibrary.ru/book/[SBN978594836.2861 html. — 3arn. ¢ 3kpaHa.




L MoeIupoBanie W ONTHMH3ALMS [OTHMEPHEIX MATEPHANOB [DneKTpoHHbIA pecypc] /
Jymeiknn A, - M.: KonocC. 2009. - (Yuebuuku u y4uch. mocobus s CTY[AEHTOB BHICIIL

JKpaHa.

4, Ocunos, OB, KoMnbrotepHoe MojeHpOBaHHE HANIOTEXHONOIHA. HAHOMATEPHAIOB U
HaHOCTPYKTYp. Jutdysus [Duexrponnsiit pecype]: yaebnoe mocobue [ F0.B. Ocunos, M.b.
CnapuH. — Dnekrpod. jgaH. — M.. MHCHUC. 2011. — 73 ¢. — Pexum pocryna:
http://e.lanbook.com/books/element. php?pll _1d=47465. — 3ari. ¢ 3xpaHa.

i MatemMaTHyeCKOe MOJEIHPOBaHHE (DUIMYECKUX MPOICCCOB B JYre W CBAPOYHOH BaHHE
[Anexrporneii pecype]: Yue6. nocobue / Peibauyk A.M.. Yepubumos ['.I". - M.: U3parenbcreo
MI'TY M. H. i Baymana. 2007. =
http://www._studentlibrary ru/book/ISBN978570382941 7.html. — 3aru. ¢ skpaHa.

b. [TpOeKTHPOBAHHE AITOPHTMHYECKOTO M LIPOIPAMMHOTO 0DECNEYEHMA MEXaTPOHHBIX
chcTeM | nexkTpoHHblid pecype]: Yue6. nmocobue / BomumaxoB A.A.. Oscsunukos C.B. - M.
UsnarenserBo MI'TY UM. 8 i 8 baymana, 2007. -

B) [nternet—pecypcesi:
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 OBECIIEYHEHUE JTUCIUIIJIWUHBI
(MOAVYJIA)
1. Cyncpromnstorep «CKU® MOHOMAX» nponssoautensnocTbio 4.7 T-®nonc.
2. Yerbipe KOMIIBKOTEPHBIX Kilacca. 00eCneYHBaIOMUE CBA3b C CYEPKOMITBIOTEPOM
«CKHM® MOHOMAX.
3. Jluuemsuorimoe mporpaMMioe obecneyeHne: MaTeMaTHIeckde nakersl Mathcad,
MATLAB.



Ilporpamma cocraBicHa B cooteercTBun ¢ Tpebosanuamu PI'OC BO (yposenn
MOArOTOBKH KAIPOB BhICIIeH KBanduKaimy) no Hanpasnesnio 15.06.01 «Maumuoctpoenue» u
HArpaBiIeHHOCTH (MpoduIr0) MOArOTOBKH «lexHomorus ¥ oOOpyI0BaHHE MEXAHHYECKOH H

dusuko-TexHu4HecKor odbpaborku»

AT~
PaGouyro nporpammy cocrasuil K. 1.H.. JoueHr UBanyenko A.b. ﬂ 7

PereH3eHT: [I.T.H.. JIOUEHT. HAYAJIbHHK HAYYHO-METOJUYECKOr0 OTAela KOOpAHHALHMH
ceprH(uKkanoHHbX pabor 000 «3ABOJ]I MHHOBAIIMOHHBIX TTPOAYKTOB «KT3»
Kynpuunxuit AP. _—~ - /4//1/"7

T | g /

[IporpamMma paccMoTpeHa i oo0peHa Ha 3aceianuy Kapeapsl « TeXHONOrud MallnHOCTPOEHHS)

Ilporokon Ne 7¢/7 ot 9306/  roma.
-

7

PaGouaa nporpamma paccMoTpeHa H 0100peHa Ha 3aCCIaHHH Y4eOHO-METOANUECKOH KOMHCCHH

3apenyroumuii kapenpoii a.1.H.. npodeccop Mopozos B.B.

Hanpagienus 15.06.01 «MammBsoCcTpOEHHE)

Ilporokon Ne v9// ot ¢35 oc/¢ roja %/‘

/

Ipencenarent komuccun 1.T.H.. mpodeccop Mopo3or B.B.




JIUCT NEPEYTBEPZA/JIEHWSI
PABOYEN ITPOI'PAMMBI IUCIHUATIJIHHBI

Paboyas nporpamma oj100pena na f£Z/¢€ deﬂ/# yueOHbI roj
oT A0 L6 £ Tona

[Tporokon 3acemanms kadeapnl No 762

3asenyromuii kagenpoit

Pabouas nporpamma o100peHa Ha ALLE, AP/Z yueGublii ron

lIporokon sacenanus kapenput No 7 T p1. 88 2o rona

3aseytommii kadeapoii

PaGouast nporpamma o100pena Ha £Z242/ 4447 yaeOHbiit rojt
[TpoTtokon 3acenanus kadpeppui No 7 . ot 7 p94£Crona

Sase/yowuit kadeapoi
'// 7



PELEH3HUH
Ha pabovyto mporpaMmy Mo JHCLHILIHHE
«MaTeMaTHYeCKOe MOIeTMPOBAHHE B MAIIHHOCTPOCHHHY.
Hanpasnenue noozcomosxu 15.06.01 « Mawunocmpoerue»,
Hanpasnennocms (npoguis) nodzomosku « Texnono2ua u 060pyooeanue MeXaHu4eckou u puzuxo-
mexnuyeckou 0opabomxu.
Paspabomuux: Heanuenxo A.B., x.m.H., 0oyenm xageopwl « 1exnono2us MawunoCmpoenus»
®I'BOY BO «Bradumupckuii 2ocyoapcmeennbiii yuusepcumem umenu Anexcanopa I pueopvesuta u
Huxonasa I'pucopweeuua Cmonemosbixy.

IMporpamma coctaBneHa B cooTBercTBuH ¢ TpeGopanuamu @®I'OC BO (ypoBeHb MOArOTOBKH Kaapos
ppiciied  kBanruguKkaumu) no HanpasiaeHuio 15.06.01 «MawnHOCTpOCHHEY, HAINPABIEHHOCTH (mpoduns)
noaroToBkH « TexHonorus u 060pyI0BaHHe MEXAHWYECKOH M (PU3NKO-TEXHHYECKOH 0OpabOTKHY.

[leAMH OCBOEHHMSA IMCLMILIMHBL «MaTeMaTH4ecKoe MOJEIMPOBAHHE B MALIMHOCTPOSHHMHM» ABJIAIOTCA:
obyueHHe METONONOrHM pa3paboTKM MaTeMaTHYeCKUX Mojenedl Juis pelieHHs HCCIeloBaTeNbCKUX —3a/at.
obyueHHe OCHOBAM pa3pabOTKH &NrOPUTMOB [UIS PEaTH3alMH MaTEMAaTHYeCKHX MOAEICH MPH  peLICHHH
MCC/IeIOBATENBCKUX 3a/1a4; H3ydeHHe BO3MOMKHOCTEH COBPEMEHHBIX PACHETHBIX KOMIUIEKCOB /Ul MOJETHPOBAHHS
W MCCTIEN0BAHIS (DH3MYECKHX MPOLIECCOB, MPOTEKAOIIMX B CIOXKHBIX TEXHOJIOTHYECKMX CHCTEMaX; pOpMHpPOBaHUE
HABBIKOB MCIIOJTb30BAHMA COBPEMEHHBIX PACUETHBIX KOMIUIEKCOB [UISl Pealn3aliiM MaTeMaTHYeCKHX MOJe/eH npH
pellIeHHH HCCIIE0BATEILCKMX 3a1a4: BOCIIATAHME OTBETCTBEHHOCTH 3@ NMPOYKT CBOMX Pa3paboToK.

Ha u3yyeHHe AMCLMILUIAHBI OTBOAMTCA 72 Yaca. W3 HAX ayAMTOPHbIX — 24 4aca (JIEKLMH ¥ NpaKkTHYeCKHe
saHaTHA) U 48 uyacoB camocToATeNbHOM paboTel. DOPMOH MPOMEXKYTOYHOW AaTTECTALMH MO MTOraM OCBOEHMS
JMCLIMIUTHHON ABJIAETCA 3a4€T.

B pe3y/ibTaTe OCBOEHHUA NUCLIMILUTHHBI aClHpaHT JOJEAKEH!

3namp: COBpPEMEHHbIE Hay4HbIE TOCTHKEHHMS B 001aCTH METOIOB M CPEJICTB MOJETHPOBAHHUS (H3HYECKUX
MPOIECCOB, B TOM YHCIEe, Ha Me30- W HaHOYPOBHAX. COBPEMEHHBIE METO/bl M CPEACTBA MOJCIUPOBAHHA
(M3MYECKMX MPOLIECCOB, B TOM YHCNE, HAa ME30- W HAHOYPOBHSX. MO3BOJAIOIIHE KOMIETEHTHO OMpENeTUTh
COOTHOLIEHHE UHCIEHHBIX M 9JKCIEPHMEHTANbHBIX WCCIEJOBAaHHWHA [PH PELIEHHH HCCIE]0BATEIbCKUX H
TPAaKTHYECKMX 3a/1a4y; COBPEMEHHbIE TEHICHIMH W HOBbIE PEIICHUs B OO/IACTH MOCTPOCHWA M MOAETHPOBAHMS
MallliH, MPUBOAOB, 000PYA0BaHMS, TEXHOTOTMYECKHX CHCTEM M CMELHATM3WPOBAHHOTO MaIIMHOCTPOMTENBHOTO
06opyI0BaHM, @ TAKKE CPEICTB TEXHOIOIHYECKOrO OCHALLIEHHSA IPOH3BO/ICTBA.

Vamemb: GOpMHMpPOBATE aNrOPHTMBI PELIEHHS HMCCIENO0BATENbCKHX M TMPAKTHYECKHMX 3aja4 Ha OCHOBE
aHAIM3a COBPEMEHHBIX HAYUHBIX JOCTHKEHMA M TeHepalM¥ HOBBIX Hjed: (OpPMHPOBaTb aJIrOPHTMbI
MEAKIMCLIMTUTMHAPHBIX YHMCIIEHHBIX MCCJIe0BaHUi (PUIHYECKHMX MPOLECCOB HA OCHOBE LIEJOCTHOrO CHCTEMHOrO
HAYYHOr0 MHMPOBO33pEHHMs: pa3pabarTbiBaTh pAacyeTHble CXEMbl MPH MOMAENHPOBAHWM MallKH, [PHBOJOB.
0GOpY/IOBaHHSA, TEXHOMOTHYECKHX CHCTEM M CIELHMAIM3HPOBAHHOIO MAIUMHOCTPOMTENBHOrO 0GOpyOBaHHMs, a
TAK)Ke CPEICTB TEXHOIOIHYECKOr0 OCHAILIEHHs MPOU3BOJICTBA.

Braoems: COBPEMEHHBIMH CpeacTRaMu MaTeMaTH4YeCKOro MOJIEJIHpOBaHKA. COBpPEMCHHBIMH
HH(bOpMaLlHOHHBIMH KOMIUIEKCAMM, MO3BOJAIOLIMX pelIaTh COMPs/KEHHBIE 3aJa4d MOAC/IMPDOBAHHA (1)[-‘13]*1‘-180!(]{?(
MpPOLECCOB. COBPEMEHHBIMHM CPEACTBAMH MOJEIHPOBaHHWA MallWH, IPHBOIOB, DﬁOp}lﬂﬂBaHHﬂ. TEXHOJIOIrHYECKHX
CHCTEM, CIIELHATH3HPOBAHHOIO0 MAallHHOCTPOHUTEILHOIO 060p}’}1{)BﬂHHﬂ. CpelCTB TEXHOJIOrHYEeCKOoro OCHalUlCHHA
MPOH3BOACTRA.

JlocToMHCTBOM pabouel MporpamMmbl ABJIAETCA: OPraHW3auMs COMPOBOXK/IACHHA H3YUCHHA NHCLMILIHHBL —
pa3MellleHHe MaTepHaloB [MCLMIUIMHBI Ha 00pasoBaTelbHOM —CepBepe, TakuMm 00pasoMm. peanusyercs
MeTOIMYecKas 06eCIeueHHOCT ay IUTOPHOR U CaMOCTOATENBHOH paboThl.

B kadyecTBe [albHEHINEr0 COBEPIICHCTBOBAHMA M Ppa3BHTHA cojepikaHHa pabouedl mporpammbl
PEKOMEHIYETCs aKTYaTM3UPOBATH NEpPeYeHb OCHOBHON H PEKOMEH/1yEMOM JINTEPaTyphl.

Ha OCHOBaHHMH BBILIEH3OKEHHOTO MOKHO 3aKJIFOUUTB, 4TO paGoyas nporpamMma. astopa Meanyenko A.b.
MOJKeT ObITh MCMOb30BaHa 1715 obecreuyeHus OCHOBHOMN npodeccHoHanbHON 06pa3oBaTeNbHON MPOrpaMMBI 1o
HAMPABJIEHMIO NOATOTOBKHM 15.06.01 «MamMHOCTPOCHHEY, HAIPABNEHHOCTh (TPOMHIIB) NOArOTOBKH «TexHonorus
W obopyloBaHMe MeXaHMUecKOH M (Qusmuko-TexHuuecko o6paboTku» no aucuumiMHe «MartemarHyeckoe
MOJIE/THPOBAHHE B MAIIMHOCTPOEHHH» Kak 6a30Bbiii BapHaHT B ydeGHOM npouecce ®IBOY BO «Bnagumupckui
roCyJapCTBeHHbIH yHuBepcHTeT uMerH Asekcanapa I'puropeesuda 1 Hukonas I'puropsesuda CTONCTORBIXY.

. gduem HAaYalhHUK  HAay4YHO-METOAUYECKOIO OTHeNa KOOpAHHALMH

<3ABO,[[ MHHOBAIL[MOHHBI JIYJQ?B «KT3»
)—E'PO Kynpuunkuii A.P.




