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1. IEJIU OCBOEHH A JUCHUIIJIMHbI

LlenssMH  OCBO€HMs JMCLMIUIMHBL (MOJIyJs) «MaTeMaTHyecKkoe MOJENUpOBaHHeE B
MAaIIHHOCTPOSHUH» SBIIAIOTCS !
- oOy4eHHEe METOMOJIOTMH pa3paloTKH  MATeMATHYECKHX MOJEJIEH Ul peLICHUs
Hccre10BaTeNbCKUX 3a/1au;
- 00y4YeHHE OCHOBAM pa3paboTKA ajrOPHTMOB /Ul pealn3allii MaTCMaTHUCCKUX MOjle el
MY peleHny HCCe/10BaTeNIbCKUX 3a/1a4;
- H3yUEHHE BO3MOMKHOCTEH COBPEMEHHBIX PaCUeTHBIX KOMILIEKCOB [UIS MOIE/IHPOBAHHUS H
HCCIIeI0BAaHUA PH3HMICCKHX IIPOLIECCOB, IIPOTEKAIOLIHX B CIOKHBIX TEXHOIOIHYCCKHX CHCTEMAX,
- thopMHpOBaHUE HABLIKOB HCHOAL30BAHUS COBPEMEHHBIX PACUETHHIX KOMIIJIEKCOB 1
peaTM3allii MaTeMaTHUECKHX MoJienel MpH peleHHH UCCIe10BaTeIbCKUX 34,1a4;
= BOCIMT@HHE OTBEICTBEHHOCTH 3@ IIPOLYKT CBOMX pa3pabOTOK.

2. MECTO JUCIHMILIAHLI B CTPYKTYPE OCHOBHOM IMPO®ECCHOHAJBHON
OBPA30OBATEJIbHOH NPOT'PAMMBI BbICHIEI'O OGPA3OBAHUA (OI1OI1 BO)

Jucimiirna «MaTtemaTHUeCKOe MOIETHPOBAHUE B MAIIHHOCTPOCHHMY) U3YUYaeTes Ha 2-0M
rojay MoAroTOBKM 10 HanpapieHHIo 15.06.01 «MaimuHocTpoeHHe», HapaBieHHOCTH (ITpodus)
HOIOTOBKM  «MalllMHOBEIEHME., CUCTEMbl NPHBOJOB M JI€T41M MallMH» M OTHOCHTCH K
JUCLMIUIMHAM 110 BEIOOpY BapuaTtuBHOH yactu (b1.B. JIB.2.1).

Hucumnuinna  Gasdpyercs pa  3HauMsX. IIOJYUEHHBIX B pe3yibTate OCBOCHHS
obpa3oBaTeqbHOM TpOrpaMMbl BBICIIEIO 00pa3oBaHHA BTOPOTO YPOBHsA (MardcrpaTypa.
cneqyadreT).  OOyYalolmMics  [OJKeH  UMeTh  0a3oBble  3HAHUS — MATEMATHYECKHX.
€CTeCTBEHHOHAYYHBIX JHCHHUIUIMH. YMeTh IPHUMEHATH MeETOJbl MaTeMaTH4yecKoro aHajlmsa.
TEOPETHYECKOTO  MOMACIHPOBAHHA M AKCIICPHMCHTA/IBHOIO  HCCIICNOBAaHHA  OOBEKTOB
MallHHOCTPOEH L.

Hucruniuna «MaTeMaTHyecKoe MOJEIUPOBAHUE B MAIIHHOCTPOCHUU» SBIISETCH 4ACTHIO
OroKa AMCIUIITAH MNOCBALICHHBIX MATEeMATHYECKOMY MOJEIHPOBAHUIO MPOLECCOB, CPEICTB H
CHCTEM MAlHHOCTPOHTEIBHBIX [POM3BOJICTB € HCIIOIH30BAHHEM COBPEMEHHBIX TEXHOJIOTHH
MIPOBEIEHHS HAYYHBIX HCCIIETOBAHHIA.

Kypc 6asmpyerca Ha coueranuu o0Opa3oBaTelBHOH, CIENHATBHON M IIPAKTHYECKOH
[10/ITOTOBKH.

3. KOMITETEHIIUHM OBYYAIOUIET OCS, DOPMUPYEMBIE B PE3VJIBbTATE
OCBOEHMSA JUCHUIIJIMHBI (MOAYJIS)

B pesynprare OCBOEHMS TIPOTpPAaMMbl AaCHMPAHTYPbl Y BBITYCKHMKA JIOKHBI OBITH
chOopMUPOBAHEL:

— YHHBEpPCAJbHBIC KOMOETEHIHH. 1€ 3aBHCAUIHE OT KOHKPETHOTO HAalpaBIeHH:A
HNOArOTOBKHU:

— odmenpogeccHOHANbHbIE KOMITETEHIIHH. ONpeIe/seMble HalIPABIEHHEM M0AIOTOBKH:

— npogeccHOHATLHbIE KOMIETEHIIMH. ONpPEIE/IseMble HAMpPaBICHHOCTLIO (mpodumem)
MpOTpaMMBI  aCMHUPANTYpPLl B paMKax HanpaBleHHs TOATOTOBKH (Jajlce — HaIpaBICHHOCTh
MIPOrpaMMBEl).

[Ipu pa3paoTke MPOTpPaMMEI aCIUPaHTYPhI BCe YHUBEPCAILHBIE M OBIIENPO(hecCHOHATLHEIE
KOMIIETEHLIHH BKIIIOYAKOTCS B HA0OP TpeOyeMBbIX Pe3yIbTaTOB OCBOCHHS MPOrPaMMBl aCIIHPAITYPEL.

Ilepedenb mpo)ecCHOHATBHBIX — KOMIETEHIM  HpPOrpaMMbl  aClMpaHTypsl  kadespa
(opMupyeT CaMOCTOATENBHO B COOTBETCTBAH C HANPARIEHHOCTHIO MPOCPAMMEl W (MIIH)
HOMEHK/IAaTypOH HAYYHEIX CIEHHAILHOCTEH, 10 KOTOPBIM IIPACYXIKAAIOTCS Y4YeHble CTCICHH,
yTBepixaaeMod MunuctepcTBom obpasoBanus u Hayku Poccuiickoit ®enepalium.



B pesyipTaTe 0CBOCHHS THCHUATUIMHBI 00YHalOMHics J0MKCH AEMOHCTPHPOBATE CIEAYIOLIHE
pe3yabTaThl O0YYEHHS:

- CIOCOOHOCTE K KPHTHUECKOMY aHAIH3Y H OIIeHKe COBPEMEHHBIX HAyUHBIX IOCTHIKCHMH.
IEHEPHUPOBaHHO HOBBIX P[J_Ieﬁ IpH pCHICHHH HCCICA0BATCIILCKHX H Hp&KTl’I‘{CCKHX 3aga4, B TOM
YUCJIE B MEHKTUCIHILTMHAPHBIX obmacTax (YK-1):

31AMb. COBpPEMEHHBIE HAYYHBIE IOCTUXKEHHS B 00J1aCTH METOIOB U CPEeACTB MOAETMPOBAHHS
(GHH3HYECKHX MPOLECCOB, B TOM YHCJIE, HA ME30- H HAHOYPOBHSAX:

ymems. POPMHPOBATh AJITOPATMBI PEILIEHHS HCCIISNIOBATEIBCKMX M IPAKTHYECKHX 3a/1a4 Ha
OCHOBE aHAJTM3a COBPEMEHHBIX HAYYHBIX JIOCTHIKEHUH H FreHepalliy HOBBIX HIEH:

gradems: COBpeMEHHBIMH CpeICTBAMH MaTEeMaTHIECKOr0 MOICTTHPOBAHUSL.

- CIIOCOOHOCTH IPOEKTHPOBATE M OCYIIECTB/IATH KOMILICKCHBIC HCCIICAOBAHHUSA, B TOM YHCIIE
MEKIUCIMIUIMHAPHBIE, HAa OCHOBE LEINOCTHOTO CHCTEMHOIO HAYYHOIO MHPOBO33PEHHS C
UCTIONBL30BAHHEM 3HAHUH B 00JIACTH UCTOPHH U (punocopuu Hayku (YK-2):

31amb; COBPEMEHHBIC METOIbl U CPEIACTBA MOJCIAPOBAHHUS (H3HMYCCKHX IMPOLECCOB, B TOM
YHACIE. HA ME30- H HAHOYPOBHAX. [103BOJSAIOIINAE KOMIIETEHTHO OIIPEAEIHTb COOTHOIICHHE
YHCIIEHHBIX M JKCHEPUMEHTAIBHBIX WCCIENOBAHWA NPH PELIEHUH HCCIeOBATENIBCKUX U
MPaKTHYECKHX 3a/1a4:

ymemy:  QOPMHPOBATH @IFOPUTMbI  MCKAMCIMIUIMHAPHBIX YHCJICHHBIX HCCIEI0Batui
(PM3UYECKUX MPOIECCOR HA OCHORE LENOCTHOTO CHCTEMHOIO HAYYHOI QO MMUPORO33IPEHUS:

gradems: COBPEMEHHBIMH HH(POPMALMOHHBIMH KOMIIIEKCAMH. TO3BOJSIOMIHX —pellarhb
COIIPsYKEHHBIE 3a1a9H MOJCIHPOBAHHA (PH3MYCCKHX MPOLICCCOB.

- clIOCOOHOCTL HaydyHO 0OOCHOBAHHO OIICHUBATH HOBBIE PELIEHUS B 00JACTH MOCTPOEHUA M
MOJEIIMPOBAHUS  MAIlMH,  [IPUBOJOB,  OOOpPYIOBAaHHS.  TEXHOJNOTHYECKMX  CHUCTEM U
CHIEUHANH3HPOBAHHOIO0  MAallMHOCTPOUTENBHOIO  obopypoBaHHA, a  TakKe = CpeACTB
TEXHO.I0MHYECKOro ocHaleHus npoussoacTtsa (OITK-1);

3HaMb. COBPEMEHHEIE TEHJEHIIMM W HOBble peleHds B o0JacTH ITIOCTPOECHHS U
MOJICJIMPOBAHUS ~ MAaIllMH.  NIPUBOJOB.  00OOpYINOBaHHA.  TEXHONOTHYECKHX  CHCTEM  H
CICUHAATA3SHPOBAHHOIO  MAlOMHOCTPOMTEIIbHOTO  0DOpydoBaHMs, a  TakkKe  CPEACTB
TEXHOJIOIHYECKOTO OCHAIIIEHHS TTPOU3BOJICTBA

yMmemu: pa3pabaTelBaTh pacUETHBIE CXEMBbl IPH MOJEIHPOBAHHM MAallHH, [PUBOIOE.
000pyI0BaHHs, TEXHOIOTHYECKHX CHCTEM H  CIEUMATH3HPOBAHHOIO MAIMHOCTPOMTCILHOIO
060py10BaHHA, a TAKKE CPEACTB TEXHOJOTHIECKOTO OCHALIEHUS [IPOM3BOICTBA:

81a0ems. COBPEMEHHBIMU CPEJICTRAMA  MOJIE/IMPOBAHMS MAIIUH, IPUBOJIOB, 000PYI0BaHHS,
TEXHOIOTHYECKHX CHCTEM, CNELMATH3HPOBAHHOIO MAlIHIIOCTPOUTENLHOIO 000PYI0BaHHS, CPEaCTB
TEXHO/JIOrHYECKOTO OCHaMIECHHA TPOW3BO,ICTBA.



4. CTPYKTYPA H COJIEPKXAHUE JUCHHUIIVIMHBI (MOIY.JIS)
MATEMATHYECKOE MOJIEJIMPOBAHHUE B MALIMHOCTPOEHHH»

O6111as TPYAOEMKOCTDb TUCHAIUTAHBI COCTABTACT 2 3a4CTHBIE €MHHIILL, 72 4acoB.
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B coorBercTBrH ¢ THIIOBBIM IIOI0KEHHEM © By3¢ K BHJaM y4YcOHOH pabOTBI OTHECEHBI:
JeKIMH. KOHCYIbTAMH. CEMHHAphL NpaKkTHYeCKHe 3aHATHA. JabopaTophbie paboThL
caMOoCTOSITeNbHBIE PpabOTEL HaVYHO-HCC/Ie10BaTeIbcKad paboTa. MPaKTHKH.

Temarnka NparRTHYCCKHX 3JAHATHH
Tema 1. MopenupoBanHe HECTAlHOHAPHOIO IMpOLECCa TEIIOMACCOMEPEHOca IIPH
PELICHHHA CONPSKEHHBIX 3ala4 [HIPOIWHAMHUKHA H TEIUIONPOBOMAHOCTH METOIOM KOHEYHBIX
JIEMEHTOB ( KOHTPOIIBHEIX 00BEMOR). (2 yaca)
Tema 2. MoaenupopaHue HaNpPsKCHHO-AC(OPMHUPOBAHHOTO COCTOSHHS [LIACTHHBI C
THIIEPYIIPYTHMHY XapakTepUCTHKaM¥ MaTepraia METOI0M KOHEYHBIX 3JEMEHTOB. (1 4Yac)
&

Tema 3. MojenupoBaHue mpolecca pa3BHTHA TPELIMHB! B IUIaCTHHE METOJOM KOHEYHbIX
aieMenTos. (| gac)

5. OBPA3OBATEJIBHBIE TEXHOJIOI' 1A

OpuenTanys Ha TaKTHYECKHE 0OPa30BaTCIBHbBIC TCXHOIOIHH. ABIAIOIIAECA KOHKPETHBIM
cmocoboM  JocTHikeHHMs Hened 00pazoBaHus B paMKax HAMEYEHHOH  CTpaTerHdeckoii
TexHonorud. Ilpw uTeHMuM nekuuilt HcOonb3yeTcs MeToj MPOOJIEMHOr0 H3JIOKEHHS ¢
HCIIONIE30BAHHEM  MHTEPAKTHBHOH  (OpPMBI  IpOBEJACHHA  3aHATHA. [Ipy  [poBEACHHH
1abopaTOPHBIX PabOT MCMOJB3YIOTCS MOUCKOBBIA M MCC.1€A0BATEILCKMH METOIBL. B TOM YHCIIE,
case study.

Huxe npuBoguTes omucande 00pa3oBaTeNbHBIX — TEXIONOTHH,  00ecIeYHBarOIHX
JIOCTHKCHHUC TUIAHHPYEMBIX PE3YJIbTAaTOB OCBOEHHs AMCUUIUIMHBL Creiuduka CodYeTaHHs
METOZOB U ()OPM OpraHu3aiui 00yYeHHs OTpakKaeTcs R MaTpHile (cM. Tabn). [lepeueHs MeTOI0B
0OydeHHs U opM OpraHu3alui oOyUeHHs MOKET ObITh pacIIupeH.
Meroar! u ¢popme opranusamin o6yuenus (POO)
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6. OIEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
IPOMEXKYTOYHOU ATTECTALIUM 110 HTOI'AM OCBOEHMSA JUCUUIT/IMHBI
U YUEBHO-METO/JAYECKOE OBECITEYEHUE CAMOCTOSITEJIBHON PABOThI

ACIIMPAHTOB

Bonpoce! k 3a4ery
L Onpeaenende Mogerd. CroicTBa MojeTel.

z. Hemn wu  3agaud  MoacnupoBanus. [lomsitue o6 uepapxud  MaTeMaTHYECKOro
MOJIETHPOBaHHS. JHAYEHHUE TPHAIIbI «MOIEIIb-AJII OPUTM-IIPOIPAMMAY.

1 ANTOpUTMH3ALKS MaTeMaTHUeCKHX MOJIEJIEH. Crnoco0bs! 11peotpa3oBaHus
MaTeMaTHYeCKHX MOJeNeH K aTrOpHTMHYECKOMY BHAY. MeTO/ bl perieHus.

4. OCHOBHBIE 3TaNbl MaTEMATHYECKOTO MozaeiupoBaHui. OcoOCHHOCTH 3TaNoB. 3agaqd H
CBA3b MEX,1y HUMH.

%, OcHOBHEIE METOIBI peaiu3aiuy Moienel. JlocToMHCTBA H HEJIOCTATKH.

6. CroiicTea MareMaTuuccKux Mozciici. [loHaTHe «IIpeacka3aTeIbHOCTHY MOJCTIEH.

7. Knaccudurauns Moueined B 3daBMCUMOCIM  OT  [apaMeTpoB W IIEPEMEHHBIX
MOJIEIMPOBaHUs. MarepuaisHoe MOIEeIUPOBAHHE.

8. Knaccuduxanus Mosenel B 3aBHCHMOCTH OT LEJIeH MOISTHPOBAIIUA.

9. KornwtusHas u conepaTenbHas MOIENH.

10. KonnenryaisHas Mojens. MeTto xapaktepucTuk. CBOMCTRA THHHE CKOJIBKEHUS.

Tl ITonaTue MaTeMaTuyeckoi MoeTH. Y HUBEpcaTbHOCTE. B3anMocBase Mogenet.

12, Kinaccudukanus MaTeMaTHYECKHX MOJIENEH B 3aBHCAMOCTH  OT  CIIOKHOCTH. U
[1apaMeTpPOB MOJIEIH.

13 Knaccudukanus MareMaTHUYeCKHX MOJEleld B 3aBHCHUMOCTH OT Lened MoelMpoBaHus.
CroiicTra maremaTHYeckuX Mojenei. [Tonnora.

14. Knaccudukanus mateMatHdecKHx Mofefed B 3aBUCHMOCTH OT METOJ0B peanH3allky.
[ToHsTHE O METO/IE XaPAKTEPUCTHK.

15, [loHATHE O MATEMATHYECKOH IOCTAHOBKE 3aJa"H MaTeMaTHUECKOrO MOAETHPOBAIIHSA.

16, Bribop u obocHOBaHHE METOA PEILICHHS 3a0a4A MOIETHPOBAHMS.
17.  Buaml mareMaTHyeckux Mozeneil. CTpYKTYpHbIe ¥ (DYHKIIHOHAILHBIE MAaTeMaTHYECKHE
MOJIEH.

18. MoaemupoBanue npolecca TCIIIONCPCAAYM TPH KOHBEKTHBHOM TENI000MEHE.

19. Moaenuposanne nporiecca TEIIONEPEIa4H 1IPH TENI000MEHE W3TVYEHHEM.

20. Hcrniok30RaHHEe BHYTDEHHHMX MCTOYHMKOBR TEIUIOTHI TIPH MOJEJHPOBAHUH TIpOIECcca
Tenjonepeaayu.

21 HudpepenuansHoe YPaBHEHHE  TCIUIONPOBOIHOCTH. ['parnyHbIe YCIIOBHS
TennooOMeHa,

22 3akoH Dypre. 1ath onpejenenne KodpPHIHEHTY TelIONPOBOAHOCTH, TEMIIEPATYPHOMY
TIOMTFO., TEMIEPATYPHOMY IPAIHEHTY.

23, BapuannoHHas NMOCTaHOBKA 3al1aYM TCILUIONPOBOJHOCTH M €€ YMCIEHHAN pealn3alius
METO0M KOHEUYHbIX 3JIEMEHTOB.

24, BO3MOKHbEIE paCUETHEIE CXEMEI MOICTHPOBAHHS KOHTAKTHOIO B3aUMOIEHCTBHSA Tell IpH
TEPMOMEXAHHIECKOM IarpyKeHHH,

25 [ToHsATHE M NTOCTAHOBKA KPACBOW 314X B MEXAHUKE TBEPAOI0 Ae(POPMHPYEMOro Tena
26. BapualldOHHAs MOCTAHOBKA 3a/1a4¥ TEOPHH YINPYTOCTH H ee YHCIEHHAs pealn3allus
METO/10M KOHEUYHBIX 3JIEMEHTOB.

27. KoneqHo-31eMeHTHas cxema peleH s 3a1a49d TEpMOYIIPYTOCTH

28. KeHeMaTH9ecKre rpaHUYHEIE YCITOBHS M UX BJIMSHUE HA TOYHOCTH PE3YILTATOR.

29. Mojemy ynpyroniacTHueckoro 1edbopMUpOBaHHs, 0OJIaCTH IPUMEHEHHS.

30.  JlepopmanuoHHad TEOPHA IUIACTHYHOCTH, OOJACTh €€ NPHMEHEHMS, pEalM3aldsi B
paMKax KOHEYHO-3JIEMEHTHOIO [IPOYHOCTHOTO aHAITH3A.



3. Teopus Tedeins, 061acTh ee NPHMEHEHHS. pEaIM3alUsl B paMKaX KOHEUHO-3]IEMEHTHOTO
MPOYHOCTHOI'O aHAIH34.

42, 3aKOHBI YIPOYHEHHS [TPHA MOIETUPOBAHIUH TPOLECCOR TIIACTHYECKOr0 J1e(hopMHPOBaHHS
MaTepHaIOB.

33. VenoBus Hayana TEKYUCCTH IIPH  MOJCIHPOBAHHMH  IPOUECCOB  MIIACTHYECKOID
nehopMHPOBAHUA MATEPHAIIOB.

34. CxeMaTH3aIMs /19 ONHCAHHUSA MJIACTHYeCKUX TedeHul nnpodeccopa 'yna 51

35. Omnucanue nsukeHus aeOpMHPYEMOH CIIIOIIHON Cpelibl METO10M Diepa.

36. Ouucanue jBuxeHus gehopMUpyEMo# crutoniHo# cpeasl MetogoM Jlarpanaxa.

3. Onycanue IBHXEeHUS nehopMUPYEMOi CILTOLIHOM cpejikl MeTOI0M Jitnepa - JlarpaHika.
38.  Kpurepuu pazpyieHus I BI3KUX MATEPHAIIOB.

39, Kputepun paspylenns s XpyIKUX MaTepPHAIOB.

40. Aaroput™ perienus MKD nporieccor (hopMor3IMEHEHHUS H pa3pyLUEHUS.

41. MogaenupoBanue MpoleccoR neOpMUPOBAHUS THIEPYNPYIHX Marepuaios. Mopens
Mynu-Pusiuna

42. MopenpoBaHye NpoLECCOB Ae)OPMHPOBaHHA THIEPYNPYTHX MaTepuaioB. Monenb Ho.
43. MonenupoBadue npoileccoB AeGOpMUPOBAHUS THIIEPYIIPYTUX MATEPHANIOB C MaMSTEEO
Gopmel. Mosenn Aypuuduo.

44, [IpenctaBneHHe JMHAMHYECKHX CHCTEM B BHIC CTPYKTYpHBIX cxeMm.  [lpasmma
nipeodpa3oBaHUs CTPYKTYPHBIX CXEM.

45. 3BeHbS JHHAMHYECKUX CHCTEM. HX YaCTOTHbIE U BpPEMEHHbIE XapaKTepPUCTHKH.
[IponopuuoHasHOC 3BCHO.

46. 3BeHbA JHHAMAYECKHX CHCTEM. HX YacCTOTHBIE H BpPEMEHHBIC XapaKTEPHCTHKH.
MuTerpupyoiee 3BeHO.

47. 3BeHbs AMHAMHUYECKHX CHCTEM, HX 4YacTOTILIE M BPEMEIIILIC XapaKTEPHCTHKH.
Gopcupyroliee 3BeHO.

48. 3BeHbS JIMHAMMYECKMX CHCTEM. MX YAaCTOTHBIE U BPEMEHHblE XapaKTePUCTUKH.
ATIepHOIUYECKOE 3BEHO.

49, 3BeHbS JMHAMHYECKHX CHCTEM, HMX 9acTOTHBIE H BPEMEHHBIE XapaKTEPHCTHKH.
Juddepennupyrolee 3BeHO.

50. 3BeHbS JMHAMUYECKHX CHUCTEM, MX YacTOTHBIE M BPeMEHHLIE XapaKTEepPHUCTHKH.
Konebarensnoe 38en0.

= [loHsTHE yCTOWYMBOCTH IMHAMHYECKOW CHCTEMbl.  AlreOpamyeckue KpPHTEPHM
ycroiunBocTH Payca-I"ypruna.

52 [loHsTHE YCTORUHBOCTH AMHAMHYECKOH cHCTeMBl. YaCTOTHBIC KPHTEPHH YCTOMYMBOCTH.
53 [TonaTHe yCTOHIHBOCTH AMHAMHYECKON cucTeMbl. Kputepuit ycTtoiunBocTn Muxaitiosa.
54. [IepexomHble IPONECCH B IMHAMMYECKUX CUCTEMAaX. BHIIbI CTAHIaPTHEIX BO3IEHCTRHIA.
55. [MTapaMeTpel ~ ONEHKM  KayecTBa  MEPeXOAHBLIX  MpomeccoB.  OTHOCHTENbHAS

HECTAOHMILHOCTE JTHHAMHYECKOH CHCTEMEI,

Buabt 4 opMBI caMocToATEIRLHOM PaboThI
CamocTogTenbHad paboTa  BKIIOYAeT TEKYINYIO M TBOPYECKYID  IPOBIEMHO-
OPHEHTHPOBAHHYIO CaMOCTOATENBHYIO pabory (TCP).
Texymas CPC nanpaBnesa Ha yruyOleHHE W 3aKpelUIEHME 3HAHHMI, pa3sBHTHE
MPaKTHYECKUX YMEHUWH U RKJIFOYAeT B cebsi:

. padoTy ¢ EKUHOHHLIM MAaTepHAloM., MOHCK W 0030p JHTCPaTyphl U 3IEKTPOHHbIX
MCTOYHHKOB HH(MOPMAIAH [0 HHAMBHUIYAIBHO 3aJaHHON IpobiieMe Kypea:

. BBIMTOJIHEHHE JOMAIITHETO 3a[aHHs;

° OIEPEKAOLLYI0 CAMOCTOATCIIbHYIO paboTy:

e HIYUYEHWE TEM, BEIHECEHHBIX HA CAMOCTOSTEIBHYIO HpOp&GOTKy.



o TBopueckass camocTosiTeIbHAs paboTa HampaBIeHa HAa PAa3BHTHE HHTEIEKTYalbHBIX
YMEHHH. KOMILIEKCA YHUBEDPCAJIbHBIX (OOMEKYJIBTYPHBIX) KOMIETCHLUMH, IOBBIMICHHE
TBOPUYECKOI0O MOTEHIKaNa obyyalomuxcs. Ita paboTa BKIOYAET B ceds:

. TIOUCK, AHAIN3, CTPYKTYPHPOBAHUE U TIPEICHTAIIMIO HH(POPMALIHH;

. MCCIIeNIOBATENBCKYIO paboTy M Y4acTHE B HAYYHbIX CIYIEHYECKHX KOH(EPEHILHMAX.
ceMHHapax U OJIHMIIAaJax:

. aHaJIM3 HAYYHBIX NYOJIHKAIHE 110 3apaHee ONpeIe/IeHHOH IIPEroJaBaTeIcM TCMC.

Cooeporcarue camocmoamesbHol pabomel RO OUCYUNIUHE:

Ilepeyenb HayyHbIX IPOOIEM H HANPABJICHUA HAYYHbBIX HCCIIENOBAHMM:

MopnennpoBas#e yapHEIX IIPOLIECCOB.

MopenupoBaHie NPoLecCcOB NPOHUKAHUSA 1eOPMHPYEMBIX TEI B PA3IMYHBIE CPEJIbI.
MopenupoBaHue pacnpocTpaHeHHs YAapHbBIX BOJIH B CpeJlax.

MopenupoBaHue OOITBIINX MepeMeleHul U aeopMalni.

MopennpoBaHie NpOLECCOB pa3pyLICHHUs.

Temut, svinocuMble HA CAMOCMIOAMEALHYIO NPOPADOMKY.

° Hicnonbk30RaHuE THHAMHAYECKUX CETOK B PEIICHHH 3a]a4 JMHAMHUKH KUIKOCTH U rasa:

o [ToaBisKHBIE CETKH KOHEYHBIX 21€MEHTOB B JAMHaMHKe JehopMUpPYeMOro TBEpAOro Tena:

CraTHYeCKHE H TMHAMMYECKHE XapaKTEPUCTUKH TIEMEHTOB U CUCTEM;

IlonsTHe ycTOHYMBOCTH THHAMHYECKOH cucTeMbl. Kputepun ycTofiuuBocTH.

Konmpoae camocmoamenvnou pabomet.

O1eHka pesyIbTaToB CaMOCTOATENBHONW PabOTR OpPraHU3yeTCs KakK eIMHCTRO IBYX (hopm:
CaAMOKOHTPOJIB H KOHTPOJIb CO CTOPOHBI Npenogasartenei. [locnennuii ocyuiecTBasieTcsa nyTeM
3ALUMTBI PE3Y/IbTATOB MPAKTHYCCKUX 3aHATHH. 3allHThl HHAHBHIYAIBHOIO JIOMAIIHEr0 3aJaHHs.
a TaK¥Ke OTYETOB 110 TBOPYECKOH caMOoCTOATe/IbHOH padoTe.

e & & o o

7. YHEBHO-METOJHYECKOE H HHOOPMALIMOHHOE OBECITEYEHHUE
AUCHHUIIJIHHBI (MOJIYJI5)

a) OCHOBHAA JAMTepaTypa (3IeKTPOHHO-OUbIHOTeUHas cucteMa Bal'V):
L tOpuyk, C.JO. KommbroTepHoe MOIEIMPOBAHHC HAHOTEXHOJIOIHMH, HAHOMATEPHATIOB H
HaHOCTPYKTYp. Maremaruueckoe MoueaupoBaHue (GOTOMHTOrpahHUYEeCKHX MPOIECCOR U
HPOHECCOR 3TEKTPOHHON JUTOrpadHu NpH CO3/aHUM CYOMHUKPOHHBIX CTPYKTYP M CTPYKTYp C
HaHOMeTPOBbIMH pasMepamu. Kype nexuuit [dnmexrpoHHbit pecype]: yucOHoe nocobue. —

OnextpoH. jgan. — M. MHCHC, 2013. — 45 ¢ — Pexum moctyma:
http://e.lanbook.com/books/element.php?pll _id=47470. — 3arxn. ¢ 3kpaHa.

! Ocramkor B.H. TIpakTHKyM IO pElIEHHIO HWHKEHEPHBIX 3aJad MaTeMATHYCCKHMH
MeToaMu: yuebuoe nocobue (Matematndeckoe mojenuposanne)) BUHOM, JlaGopaTopus
3HaHHIA. 2013. - ISBN 978-5-9963-2114-8. - Pewum JIOCTYNa;
http://www.studentlibrary.ru/book/ISBN978599632 1 148.html. — 3aru. ¢ skpaHa.

3 Maremaruueckoe MOJETUPOBAHHE [IHHAMHYECKON MPOYHOCTH KOHCTPYKLMOHHBIX
MaTepHaloB | DieKTPOHHEIA pecype]: Yuebnoe nocobue / benos H.H.. Konanwuna ... IOros
H.T.-M.: H3paTeasctBO ACB, 2013.-

http:/fwww.studentlibrary.rw/book/[ISBN97859309398 11 .html. — 3aru. ¢ 3kpaHa.
0) nomonuuTeNbHas IHTEparypa (IeKTpoHHO-OubHoTeas cuctema Bal'V):

/il Hyxanos, A. B. UMHTa1MOHHOE MOJCIHPOBaHKE CIOKHBIX CHCTEM: KypC JeKimid / A.B.
Hyxanos, O.H. Mensenena; Bnamum. roc. yu-1. — Bramumup: Usia-so Bnaaum. roc. yu-ta, 2010.
— 107 & ISBN 978-5-9984-0037-7. Pexum JocTyna: http:
/fe.lib.visu.ru:80/handle/123456789/1855, — 3aru. ¢ skpana.

2 Moaennposanne u Busyammsanus cpeicrBamd MATLAB  (QH3MKM HaHOCTPYKTYD
[Duexrponnsii  pecypc] /  Mamiomkun W.B. - M. Texsochepa, 2011.
http://www.studentlibrary.ru/book/ISBNY785948362861.html. — 3arm. ¢ skpana.




35 Mo IenTHpOBaHHe W ONTHMH3ALMS OJMMEPHEIX MaTepHatoB |DieKTpoHHBIH pecype| /
Jlymeixkusa I A. - M.: KomocC. 2009, - (YueObauKH M y4ed. nocoOus 118 CTYIEHTOB BBICLIL
yueO. 3aBefenmii). - htip://www studentlibrary.ru/book/ISBN9785953207461 html. — 3arm. ¢
JKpaHa.
4. Ocunog, 10.B. KomneloTepHoe mozenupoBaHKe HaHOTEXHONOTHH, HAHOMATEpUAJIOB U
HaHOCTPYKTYP. Jduddy3us [DnexrponHeid pecype]: yuebHoe nocotme / HO.B. Ocunos. M.b.
CnaBuH. — DnexkTpoH. gaH. — M. MHCHUC. 2011. — 73 c¢. — Pexum goctyna:
hitp://e.lanbook.com/books/element. php?pll 1d=47465. — 3arn. ¢ skpana.
o Maremaruyeckoe MOJCIHPOBAHHE (PU3MUECKUX IIPOLIECCOB B JIyI'€ M CBAPOYHOH BaHHE
[InextpoHHEIi pecypc]: Yueb. nocobue / Peibauyk A.M.. YepHeimor ['.I. - M.: U3gatenscTro
MITY HM. H. e b baymana. 2007. -
http://www.studentlibrary.ru/book/ISBN97857038294 1 7.html. — 3aru. ¢ sxpana.
6. [IpoeKTUpOBAHUE AITOPUTMHUECKOTO W MPOTPAMMHOrO 0bOecrnedyeHusl MexXaTPOHHbIX
CHCTEM | DNeKTPOHHBIH pecype|: Yyeb. mocodbue ! bouskor A.A.. Opcsauukor C.B. - M.
H3naTenscTBO MI'TY WM. H. 3, bayvaHa, 2007, -
http://www.studentlibrary. ru/book/ ISBN978570382998 1 .html. — 3aru. ¢ sxpaHa.

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

8. MATEPUAJIbBHO-TEXHUUYECKOE OBECIIEYEHHUE JUCLUIIJIUHBI
(MOIYJIsA)
1. Cynepkomnsiorep «CKHU® MOHOMAX» npousBoauTensHocThio 4.7 T-®jolic.
2. HeThbIpe KOMIBIOTEPHRIX KJlacca. 00ECIIeUHBAIOIHE CBA3E C CYIIEPKOMITBLIOTEPOM
«CKH®d MOHOMA X,
3. JlnuensuonnOC NporpaMMHoe obecieyeHHe: MaTeMaTiIeckre makeTsl Mathcad.
MATLAB.



[lporpamma coctaBieHa B coorBeTcTBHH ¢ TpeboBammamu ®I'OC BO (yposenb
MOrOTORKM KaapoB BeIcIIeH kramudukanmn) o vanpasnennto 15.06.01 «MamuHocTpoeHne» U
HarpasieHHOCTH (nmpoduio) MoAroToBKH «MalWHOBEIEHHE, CHCTEME NMPHBOJAOB M JIETalH

MalllH»

/ ]
PaGouyio mporpamMMy cOCTaBHII K.T.H., AoueHT UBanuenko A.b. ﬂ ' 7

Peniensent: J.T.H.., JIOLIEHT. HaYATbHUK HAY4YHO-METOJMYECKOr0 OTAe]a KOOpIHHAILMH
ceprudukammonnsix pador 000 «3ABOJl MHHOBALIMOHHBIX TTPOAYKTOB «KT3»
Kynpunukuii A.P. - ~ ~/('//
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I IporpammMa paccMoTpeHa H 0100peHa Ha 3aceiaHuH Kapeapsl « [ eXHONOrus MalllHHOCTPOCHHUS)
[Tporokon Ne //?’ 7/ ot ©3 06 45 rona. -
3asenyroumii xadeapoi a1.1.H.. npodeccop Moposos B.B. / -

PaGoyas mporpamMma paccMOTpeHa W 000peHa Ha 3aCClaHul yIeOHO-METONHMYECKOH KOMHCCHH

uanpasiaedus 15.06.01 «Mammnocrpoenuey

IIporokon Ne 7% off or 0406 15 roza / 2
[
[Npencenarens komucenu A.T.4., npodeccop Moposor B.B. Y i,
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PEUOEH3UA
Ha paboyYyto MporpaMmy 1Mo AUCLIMIUIHHE
«MaremMaTHYeCKOE MOJETHPOBAHHE B MALIHHOCTPOEHHH.
Hanpasaenue noozomosku 15.06.01 « Mawunocmpoenue »,

HanpasaenHocms (npoghuis) nodzomosku « Mawunosedenue, cucmemsl NPUBOOOE U OEMANU MAUWLUH ».
Paspabomuux: Heanuenxo A.B., k.m.H., 0oyenm xagheopwt « Texnono2us MauunocmpoeHus »
@I'EOY BO « Braoumupcruil 2ocyoapecmeennuiil ynusepcumem umenu Anexcanopa I pueopvesuua u

Huxonan I'pueopwvesuva Cmonemoguix .

[Iporpamma coctaBneHa B coorBercTBMM ¢ Tpebopanuamu ®I'OC BO (ypoBeHp MOATOTOBKH KaapoB
BhICIIEH KBaiMMKalmu) no Hanpasienuio 15.06.01 «MamMHOCTpOeHHe», HarnpaBleHHOCTb (Mpoduiib)
NoAroTOBKH (<MaI.I.IHHOBe}IeHHe.. CHCTEMBI NPUBOAOB W J€TA/IH MalLllHH».

[lensMM OCBOEHMS IMCLMILUTHHBI «MaTeMaTHYeckoe MOMETMPOBAHME B MALIMHOCTPOEHHH) ABISIOTCS:
obyueHHe METONOJIOTHH pa3paboTKH MaTeMaTHYECKHX MoJeleld Ui PpeLlIeHHs HCCIeN0BaTe/IbCKUX 3a1a4:
obyueHHe OCHOBaM pa3pabOTKM aJrOPMTMOB JUIS peaiu3alMd MaTeMaTH4ecKUX Mojened NpH pelieHuH
HCCIIe/IOBATENBCKMX 3aa4; M3yYeHHe BO3MOKHOCTEH COBPEMEHHBIX pacyeTHBIX KOMIUIEKCOB U1 MOAETMPOBAHHS
¥ MUCCIIeI0BaHUs (DU3MYECKHX MPOLIECCOB, MPOTEKAIOUIMX B CJIOKHBIX TEXHOTOTHYECKHX cHCTEMax: GOPMUPOBAHHE
HaBBIKOB MCIOJIb30BaHHA COBPEMEHHBIX PAaCcYETHBIX KOMIUIEKCOB /I peal3allHi MaTeMaTHYECKHX MOJelel Mpu
PeLIEHNH MCCIIEOBATEIbCKHX 3a/1a4; BOCIIMTAHUE OTBETCTBEHHOCTH 3a NPOIYKT CBOMX pa3paboTok.

Ha u3yyeHue NUCUMIUIMHBI OTBOOMTCS 72 Yaca, U3 HUX ayAWTOPHBIX — 24 yaca (JIEKLMM W MPaKTHYECKHE
3aHATHA) W 48 yacoB camoctodTenbHOW paboTbl. DOpMOH NMPOMEKYTOYHOH aTTECTALIMH MO HWTOraM OCBOCHHS
JHCLIMTUTHHOM ABJISETCS 3a4€T.

B PE3VIIBTATE OCBOCHHA JHCLIMIIMHBI aCITHPAHT JOJIEKEH:

3uame. COBPEMEHHOE COCTOSHME HAYYHBIX [JOCTHXKEHMH B OOJACTH SJEKTPOMEXAHHYECKHX U
MEeXaTPOHHBIX MPHBOIOB, OCHOBHbIE 3aKOHBI IMHAMHMKH NMPHBOIOB, METO/Ibl MX MCC/IEOBAaHHH; OOLIME MPHHLIMIILI
MHJKEHEPHbIX ~PacyeToOB, OCHOBHbIE TMOHSTUS W 3aKOHbl NPOEKTHPOBAHHMA MPHBONOB, COBPEMEHHBIE
KOHCTPYKLIHOHHBIE MAaTepHaibl M TEXHOJOTMM M3rOTOBJICHWA J€TaleH, OCHOBHbIE METOAbI M  3Tallbl
MHOTO(aKTOPHOTO SKCIEPUMEHTAIBHOTO HCCIIC0BAHNA; OCHOBHBIE MpaBuia 0GOPMIEHHA HayuHbIX MyOaMKalui,
MH(OPMAIIHOHHO-AHAJTMTHYECKMX MaTEpHaIOB W Mpe3eHTalui: oOlIyl0 MEeTOJONOTHIO, METOAbl W JIOTHKY
[UIAHUPOBaHMs Hay4HbIX uccaenoBanuit B obmactu 05.02.02 «MamuHOBeaEHHE, CHCTEMBI NMPHUBOJIOB H JIETallH
MallHH».

Vmems: KPHUTHYECKH aHaJIM3HPOBaTh COBPEMEHHOE COCTOAHHUE H MpEAIaraTtb HOBbIC PECLICHHA, NMPOBOJIHTE
CpaBHEHHMS  [OJYYEHHBIX BapHaHTOB IO  pa3jIidHbIM  TEXHHKO-OKCIUTYaTAllMOHHBIM  XapaKTEepHCTHKAM.
HCIOJIL30BaTh PE3yJIbTAThl MOJYYEHHBIX HHAKEHEPHBIX PACYETOB H METOI0OB MPOEKTHPOBAHUA MPH CO3JaHHH HOBLIX
KOHCprKIJ.HI:'I, HOBBIX TEXHOJOTHH M3rOTOBIEHMA JETA/ICH. MCIIOJIb30BaTh METOIMKHU OpraHHM3aliH NpOBEACHHA
IKCIIEPHMEHTAIIbHBIX UCCNIEIOBAHUH, ACHO M YeTKO BbIpaiKaTb CBOH MBICIIH, I'IpO(l)CCCHOH&J’IbHO H3jnaratb
pe3ybTaTbl CBOHX HCCHCﬂOBaHHﬁ; HCMOJIb30BaTh TEOPETHYECKHE METOAbI HMCCIENOBaHWA JHHAMHKH MpUBOaa,
MMPUMEHATE METOABI CTEHAOBBIX H HATYPHBIX MCITBITAHUH.

Bnaoems: onbITOM CPaBHHTENBHOIO aHATH3a Pa3IMYHBIX MPUBOJOB, KaK METOIAMH MOJIEIMPOBAHHSA, TaK U
METOAaMH SKCNEPUMEHTAIbHBIX HCCIEI0BaHHH, OMBITOM IMPOEKTHPOBAHHUA Pa3/IMUHBIX KOHCTPYKLHMH MPUBOIOB,
NPOBENEHHA KOMIUIEKCHBIX HMCCIEOBaHWH, B TOM 4YHCJIe MEKIHCLMIUIMHAPHBIX; HaBBIKAMH [POBEIECHHS
5KCTIEPUMEHTANBHBIX MCCIIEJIOBAHWH, ONMBITOM YCTHOTO JIE/OBOrO OOIIEHHMA, BLICTYIUIGHMH Ha Hay4Ho-
TEXHUYECKUX KOH(EpeHLMAX, HaBbIKAMM PeJaKTHPOBAHHA [E/IOBBIX NOKYMEHTOB M YYaCTHSi B JIMCKYCCHAX;
OTILITOM MOJIEJIHPOBaHUA paboThl MPUBOJIA, METOJaMH paboThl C NMPUKIAJHBIMH MPOrPaMMaMH, METOaMH aHalTH3a
1 06paboTKH 3KCNEPUMEHTAIIBHBIX HCC/IEIOBAHUH.

JloctonHcTBOM pabouel nmporpaMmbl SBJISETCA: OpraHW3alMsl CONMPOBOKIAEHHA W3YUEHUS JUCLMILIMHBI —
pa3MellleHHe MaTepHalloB [MCLMIUTMHBI Ha oOpa3oBaTelbHOM cepBepe, TakuMm oOpa3oMm, peaiusyercs
MeToHYecKas 06ecneyeHHOCTh ay IUTOPHON U CAaMOCTOSATETbHOM paboThl.

B kavecTBe panbHeMllero COBEpIIEHCTBOBAHMA M pa3BUTHA cojepikaHus paboueil nporpammsi
peKOMeH/IyeTcs aKTyallu3upOBaTh MepeYeHb OCHOBHOM U PEKOMEH/IyeMOi INTepaTyphl.

Ha ocHOBaHMM BBIIIEH3I0KEHHOTO MOJKHO 3aKJIIOYHMTh, YTO pabovas nporpamma, aBtopa MBanvenko A.b.
MOKeT ObITh MCMONb30BaHa M1 obecriedeHUs OCHOBHOM TPOQecCHOHATbHON 00pa3oBaTeNbHOM MPOrpaMmbl Mo
HanpaeiaeHuto noarotoeku  15.06.01  «MamuHOCTpOEHHE», HAMpaBAeHHOCTb  (mpoduib)  MOArOTOBKH
«MalluHOBeIeHHE. CHCTEMBI TIPHBOJIOB M JIETATM MalllMH» T0 JHCLMIUIHHE «MaremaTHyeckoe MOJIeNHpOBaHHE B
MaLIHHOCTPOeHUH» Kak 6a30Bbiil BapuaHT B yyebHOM mpouecce ®I'BOY BO «Bnagumupckuii rocyapcTBeHHbIH
YHHBEPCHTET HMEHH _:EE.!;FOPI:CBH‘-I& ¥ Hukonas ['puropbesnya CTONETOBBIXY.
“ulr ,:‘?‘{%
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