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1. HEJIX OCBOEHUS JUCHUILIUHBI

IlensMHu  OCBOEHWS JIMCHMILIMHBL (Moay:1s) «MareMaTHyeckoe MOIEIMpOBAHHE B
MAIIMHOCTPOSHHUM» ABISIFOTCH:
- Oo0y4e€HHE METOJOJOIMH pa3paboTKH MaTeMaTHYeCKHX MOJCICH i PCIICHHA
HCCJIEA0BATEILCKHX 3a1a4;
- ofOyueHHe OcHOBaM pa3paboTKH aIropHTMOB /Ul pealn3allHi MaTeMaTHUECKUX MOJIenen
IIPU PELUEHUM MCCIIEI0BATEIbCKHX 3a]1a4;
- U2yUCHHE BOBMOMKHOCTEH COBPEMEHHBLIX PACUCTHEIX KOMILJIEKCOB 18 MOJE/TUPOBAHKUS W
HcclegoBaHus GU3HTECKHX OPOIIECCOB. MPOTEKAIOIINX B CIIOMKHBIX TEXHOIOTHYECKUX CUCTEMax:
2 ()OpPMHPOBAHME HABBIKOB HCIOJIb30BAHUAS COBPEMEHHBIX PACHETHBIX KOMILIEKCOB 1A
peanM3aluy MaTeMaTHIeCKUX MOJIeNIed ITPH PelleHHH HCClIeJOBaTe/IbCKAX 3a1ay:
= BOCIHTAHHE OTBETCTBEHHOCTH 3a NPOAYKT CBOUX pa3paboToK.

2. MECTO JUCLMILIMHBI B CTPYKTYPE OCHOBHOM IMPO®ECCUOHAJIBHON
OBPA3OBATEJBHOW IMMPOTPAMMBI BBICHIEI'O OBPA3OBAHHUS (OIIOII BO)

HMucuunnmura «MaTeMaTHYeCcKoe MOJEIMPOBAHUE B MALIIMHOCTPOEHHHY) U3YUaeTCsd Ha 2-0M
roay MoJAroTOBKM 110 HanpasieHuio 15.06.01 «MauuHocTpoeHUe. HalpaBiIeHHOCTH (apobuss )
HOAroTOBKH « T'eXHOMOTHA B 000pYJ0BaHHE MCXAHHYCCKOM U (QH3UKO-TEXHUYCCKOM 0OpabGoTku
M OTHOCHTCS K AMCLMIUIMHAM [10 BbIOOPY BapuaTuBHOM yactu (b1.B. JIB.2.1).

Hducruniuna OasupyeTcs Ha 3HaHHAX. [OJYYEHHBLIX B  pe3ynbTare OCBOCHHS
00pa3oBaTENTPHOH NpOIpamMMbl BhICUICTO 0Opa3o0BaHWA BTOPOr0 YPOBHS (MarucTpaTypa.
cnenuanurer).  OOywaommics  JOJKeH HMMETh  0a30BbIE  3HAHHS — MATEMATHYECKHX.
CCTECTBCHHOHAYYHBIX JMCUMUILIMH. YMETh TPUMEHATH METOIbl MaTeMATHUYECKOro aHalu3a,
TEOPETHYECKOr0  MOJE/IUPOBAaHUS M SKCHEPHMEHTAILHOIO  HCCHAenoBaHHsl  OOLEKTOB
MaIIHHOCTPOSHHS.

JMucrmnnba «MareMaTHYECKOE MOIETMPOBAHKUE B MAITMHOCTPOECHUH» SIBJISETCS YacThIO
Oyoka JICHMIUIME TOCBSIIEHHBIX MATeMATHYECKOMY MOJETHPOBAHHIO MPOLIECCOB, CPEACTE H
CHCTEM MAUIMHOCTPOHTCILILIX MPOH3BOJACTE ¢ HMCIOJNB30BAHHCM COBPEMEHHBIX TEXHOIOTHI
NPOBEICHHA HAYYHBIX MCCIEI0OBAHAMA.

Kypc Oasupyerca Ha coueTaHuu oOpa30BATENLHON. CHEHHANBHOH M MPAKTHYECKOI
MOATOTOBKH.

3. KOMIETEHUHWH OBYYAIOUIETIOCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA TUCHUITVIMHBI (MOYJISI)

B pesynprate OCBOCHHA NpOrpaMMbl acHUPaHTYPhl Yy BbITYCKHHKA JO/DKHBI OBITH
copMHUPOBAHEL:

— YHHBepCAJIbHBIE KOMIIETEHLUHH. HE 3aBUCAIINE OT KOHKPETHOIO HAlpaBIeHHs
MOATOTOBKH;

— obmenpodeccHonabHbIe KOMOETEHUMM, OlIPEIC/ISEMbIC HAPABIECHHEM MTOITOTOBKH:

— OpodecCHOHAIbHbIE KOMIIETEHIIHH, ONpejieseMble HAIpaB/ICHHOCTBIO (IIpohuIeM)
MPOrpaMMEl  aCIUPAHTYPBl B paMKax HANpaBJIe€HHA IOATOTOBKH (jajlee — HAlpaBieHHOCT
IIPOrPaMMEI ).

IIpn paspaboTke MporpaMMbl acITMPaHTYPhI BCE YHUBEPCAIbHbIE M OOLIETPONECCHOHANLHEIE
KOMIIETEHLMH BKITIOYAIOTCS B HAOOP TpeOyeMbIX pe3yIhTaTOR OCBOESHHUS MTPOrPAMMBI ACTHPAHTY PhL.

[lepeuens npodeccHOHANLHBLIX — KOMNETEHHMIA HporpaMMbl  aclHpaHTYpsl  Kadepa
GOpMHpYET CaMOCTOATENBHO B COOTBETCTBHH C HANpPABIEHHOCTBIO [IPOIPAMMBI M (MIIK)
HOMEHK/IATYPOH H@yYHBIX CIEUMANLHOCTEH. M0 KOTOPBIM INPHCYKIAIOTCS YUYeHBIE CTEMeHH,
yTBepxKIaeMol MunuctepcTBoM ob6paszoBanus U Hayku Poccuiickoii ®eneparum.



B pesynbrare 0CBOCHHS UCHHIIMEE] 00YYarOIMHCA 101KEH IeMOHCTPUPOBATD CIEAYIOIIHE
pe3yibTaThl O0yUeHHUS:

- CTIOCOOHOCTE K KPUTHYECKOMY AHAJIM3Y M OLEHKE COBPEMEHHBIX HAyUYHBIX IOCTHXKCHHH.
IeHEPUPOBAHHIO HOBBIX HACH MpH PCHICHHM HCCICIOBATEIBCKMX M IIPAKTHYECKHMX 3a1ad, B TOM
YHCIIE B MEXNTACITUIUTHHAPHBIX 0bmacTsx (YK-1):

3Hamp. COBpPEMEHHEBIE HayYHBIE JOCTHKEHUS B 00JaCTH METOJIOR M CPEJICTR MO/IENUPOBAHHS
(GHU3HTECKHX MPOIIECCOB, B TOM YHCIIE, HA ME30- U HAHOYPOBHSIX: '

ymems. (HOPMHPOBATH AJIOPHTMbI PELICHHSA HCCIC0BATENLCKMX U NPaKTHYECKUX 3aja4 Ha
OCHORE aHaTi3a CORPEMEHHBIX HAYIHBIX JIOCTHIKEHWH W TeHEepalni HOBBIX UJIEH:

g1@0emp. COBPEMEHHBIMH CPEICTBAMH MAaTeMATHYECKOTO MOIETIMPOBAHMS.

- CIOCOOHOCTD NMPOEKTHPOBATE M OCYIIECTBIIATh KOMILJIEKCHBIE HCCIEJ0BAHUS, B TOM HHCIE
MEKAACHUIUTAHAPHBIE. HAa OCHOBE IEJNOCTHOINO CHCTEMHOTO HAay4YHOTO MHPOBO33DEHHA C
UCII0JIb30BAHUEM 3HAHKU B 00J1aCTH HCTOPUHU U buiocoduu Hayku (YK-2):

3MAMb: COBPEMENIIbIE METOBI H CPElCTBA MOACTHpOBaHg (U3HUECKHX MPOLIECCOB, B TOM
YUCIIC, Ha ME30- H HAHOYPOBHMAX. I03BOIAIOLIIME KOMIIETCHTHO OINPEICJHTE COOTHOIIEHHE
YUACIEHHBIX W OKCIIEPUMEHTATBHBIX HCCIEIOBAaHHH [PH PEUICHHH MCCIET0BATEIbCKAX U
IpakTHYEeCKHX 3a/1a4;

ymemv, (QOPMUPOBATH AICOPHTMBl MEKIHCUUIUIHHAPHBIX YMCACHHBIX HCCICI0BAHUH
(pu3M9ECKHX MPOIIECCOB HA OCHOBE IIEJIOCTHOIO0 CHCTEMHOTO HAYYHOTO MHUPOBO33PEHHS:

gradems. COBPEMEHHBIMM UH(POPMAUMOHHBIMH KOMILIEKCAMH, MO3BOJSIIONIUX pellarhb
CONPSXKEHHEIE 33/1a9H MO/ICIMPOBAHHA (PHIHYECKHX IIPOLECCOBR.

- COCOOHOCTB HayYHO OOOCHOBAHHO OLICHWBATh HOBBIC PEIICHHs B 00JIACTH TMOCTPOCHHUS U
MOJIETMPORAHUST  MAlllWH,  TPHBOIOB.  OOOPYIOBAHHS,  TEXHOJIOTMYECKMX  CHCTEM U
CMELHATH3UPOBAHHOIO  MAIIUHOCTPOUTENILHOTO  OBOpYAOBAHHS, a  TakkKe  CPeICTB
TEXIOJIOTHIECKOTO OCHalleHHs npoussoacTsa (OI1K-1);

3Hamb. COBPEMEHHBIE TEHJCHUMM M HOBBIC pELIEHMsT B 00JaCTH ITOCTPOCHHA M
MOJICTIMPOBAHHUS ~ MalUMH,  IPHBOJAOB.  OOOPYIOBAHUS,  TEXHOJIOTHYECKHX  CHCTEM U
CIENHATH3UPOBAHHOTO  MAIIHHOCTPOUTEIBHOr0  0DOpYHOBaHHA, @  TAaKKC  CPEICTB
TEXHOJIOTHIECKOTO OCHAIICHHA TIPOH3BOACTRA

yMemb: pa3padaThIBATh PACYETHLIE CXEeMbl [PH MOJEJIHPOBAHUM MAIIHH, TPHBOIOB,
00Opy/I0BaHHA. TEXHONOTHMYECKHX CHCTEM H CICNHATH3HPOBAHHOIO MAIIHIOCTPOHTEILIIONO
000py10BaHHA. @ TAKKE CPEICTB TEXHOJIOTHYECKOI O OCHAILIEHUS IPOX3BOICTBA,

6/la0emb. COBPEMEHHBIMH CPEICTBAMHA MOJETAPOBAHUS MAIlMH. [IPHBONOB, 0GOPYIOBAHHS.
TeXHOJOTHYECKHX CHUCTEM, CMIENHATA3HPOBAHHOIO MAITMHOCTPOUTENBEHOIO 060pY10BaHMs, CPEACTB
TEXHOJIOTHYECKOTO OCHAITETIHS IPOU3BOICTBA.



4. CTPYKTYPA H COJAEPXKAHUE JMCHHUIUVIMHBI (MOIAYJIA)
«ACCJIEJOBAHHE AHHAMUWKH FJEKTPOMEXAHUYECKHX H
MEXATPOHHBIX ITPUBO/1OB»

Ofmas TpyA0EMKOCTb JUCUAILTHHL] COCTARIAET 3 3a4eTHbIe eAMHULLL |08 yacos.
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0 COCTOSTHUS | _' |
00BEKTOB ¢ 5
HEJIHHENHLIMH

XapaKTCPUCTHKAMH |
MaTepuasa
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pa3pylIeHus

WTOIO: [ 2 T 48 | 3auer

B cooTBeTcTBHH ¢ THMOBBIM TOJIOKEHHEM O By3e K BHAaM y4eOHOH paboThl OTHECEHBI
JEeKUHH, KOHCYJIbTal[MH, CEMHHApbl, [pakTHYeCKHe 3aHsATHa. JabopaTopHbele paboOTEI
CaMOCTOATENbHEIE PabOThl, HAYYHO-HCCIEI0BATEIbCKaAsA paboTa, NPaKTHKH.

TemaTHKa NPAKTHYECKHX 3aHATHH

Tema 1. MopgenmdpoRaHue HecTallMOHAPHOIO TMpoflecca TenjioMaccorneperoca IpH
PELIEHUH COMPSIKEHHBIX 33/1a4 THAPOJHHAMHMKH W TEIUIONPOBOAHOCTH METOIOM KOHEYHBIX
3JIEMEHTOB (KOHTPO.IbHBIX 00BEMOB). (2 yaca)

Tema 2. MonenmupoBaHue HanpsiKEHHO-IEDOPMHPOBAHHOTO COCTOSHHUS TLJIACTHHBI €
TUIIEPYIIPYTUMHU XapakTEPUCTUKAMH MaTepualia MeTOI0M KOHEUHBIX 3.1eMeHTOB. (1 uac)

Tema 3 MOJ]EHHI}OBB.IIHE: [Iponecca pa3BHTHA TPCLIHIILI B nJnacTyiie MeTogoM KOHCUHBIX
3neMeHTOB. (1 Jac)

5. OBPA30OBATEJIBHBIE TEXHOJIOT'HHA

OpueHTalMs Ha TakTAYecKie 06pa3oBaTeIbHbIE TEXHOIOTHH. SBISIOMIHECS KOHKPETHBIM
CocoOOM  IOCTHXKEHUS 1leleif o0pa3oBaHMS B  paMKax HAMEYEHHOHW CTparerHyecKow
Texnoyiorud. [Ipw uyTeHuMW JneKumE MCmoNb3yeTes MCTOA  IPOOJIEMHOrO H3JIOKEHHS C
ACHOIb30BAHHEM  HWHTEPAKTHBHOW  ()OPMBI  [POBE/CHMs  3aHATHA. [Ipd  [pOBENCHMM
abopaTOPHBIX pabOT UCHONBIYIOTCS MMOUCKORBIA ¥ HCCIIEI0BATEIBCKHM METOILl. B TOM UHCIE.
case study.

Huxe mpuBoauTCs onucaHne o0pa3oBaTelbHBIX TEXHOJOMMH., o06ecneduBaroIux
HOCTHIKCHHE TIJTaHMPYEMBIX pE3YIbTATOB OCBOEHHMS MWCIHHITMHEL Crenmuduka coveraHus
METOJIOB ¥ (opM OpraHu3alnuu oOydeHHs oTpaikaeTcs B MaTpuIle (cM. Tabn). [TepedyeHs MeTOIOB
0byueHns u popM opranu3aiuu 06ydeHHs MOKET ObITh PACLIMPEH.

MerTo,1b1 1 dopMbl opranuzaiiu 00yyeHus (POO)
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Mcenenopatensckuif MeTog 4 L+
| Jlpyrie mMeTopi




6. OIEHOYHBIE CPEACTBA JJ151 TEKYIIETI'O KOHTPOJISA YCIIEBAEMOCTH,
[TPOMEKYTOYHOMU ATTECTALIMH 10 UTOI'AM OCBOEHUS AUCHMILIHUHDI
U YYEBHO-METOJUYECKOE OBECITIEYHEHHUE CAMOCTOSITEJBHOH PABOThI
ACIIMPAHTOB

Bonpocsl K 3a4ery
I3 Onpenenenue moaeTd. CBOMCTBA MOJIEIEH.

2, [letm wu 3agaun  MogemupoBanus. [lomAtHe 00 HepapXHH  MareMarHYecKoro
MOJIC/THPOBaHHUs. 3HAYCHHUE TPHAIbI «MOICIb-AIrOPATM-TIPOI paMMa».

3. ANropuTMH3ALIKA MareMarH4YecKux MOJelTe. Crioco0ObI npeoOpazoBaHus
MaTeMaTH4eCKHX MoJiellel K &ITOPHTMHYECKOMY BHIY. MeToabl pelieHHs.

4, OcHOBHBIE 3Tanbl MaTeMaTHyecKoro moaenupoBanui. OcoODEHHOCTH 3TanoB, 3alavd M
CBA3h MEWKJTY HUMH.

3, OCHOBHBIE METO/Ibl peaTH3alku Moje/iel. JJOCTONHCTBA U HEIOCTATKH.

6. CBoiicTBa MaTeMaTudeckix Mojcieil. [loHsTHe «mpeackazaTenbHOCTHY MOJIEIEH.

fe Knaccupukauus Moje.ed B 3aBMCMMOCTH  OT  [apaMeTpoB M [IEPEMEHHBIX
MOJIeJIMpOBaHUs. MaTepuaibHOE MOAEITUPOBAHUE.

8. Knaccudukanus Moaienet B 3aBHCHMOCTH OT Llellel MOJeTupOBaHUS.

9. KornurupHad u comepikareIbHas MOJIENH.

10. Konnentyansnas Monens. Meton xapakTepucTUK. CBOWCTBA TMHUH CKOIbKEHUS.

I, IlonsTHe MaTeMaTHUeCKON MOJeNH. Y HHBEpCAILHOCTE. B3aUMOCBA3b MOIeIEH.

L. Knaccndukanms marevMarHdecKux MoOAelNed B 3aBHCHMOCTH OT  CIOQKHOCTH. H
HapaMeTpoB MOJIEIIH.

13. Knaccudukanus MareMariyeckux Mojel el B 3aBUCUMOCTH OT liejed MOJeIHpOBaHMUS.
CpoiicTBa MaTeMaruueckux Moae1el. [lommora.

14. Knaccubukanma mMaTeMaTHIeCKHX MOJEIEH B 3aBHCHMOCTH OT METOOB pPEaM3allHu.
IToHsiTHe 0 METO/IE XapaKTEPUCTHK.

;3. [TousgTHe 0 MaTeMaTHUECKOH MOCTAHOBKE 3a7ayll MATEeMaTHYeCKOTo MOJIeTHPOBAHHS.

16.  Bribop u obocHoBaHKE METO1a PEIICHHS 3a1a49H MO,ICTHPOBAHHA.

.2 Buapr matematideckux mojeied. CTpYKTYPHBIC H (YHKIHOHAIbHBIE MaTEMATHYECKHE
MOJTETTH.

18. MogenupoBanue npoliecca TeIonepeauH pH KOHBEKTHBHOM TEILIO0OMEHE.

19, Mojenupopanue npoiiecca TEIIONEPeady IPH TEIJIOOOMEHE W31y 4EHUEM.

20. Hcronk3oranmue BHYTPEHHUMX MCTOYHMKOB TEIUIOTHI NPH MOJETHPOBAHHH ITpolecca
Tenonepejaum.

21 Jladdepentnanbroc YpaBHEHHE TEMIONPOBOIHOCTH. I pannunbie YCJIOBHSA
TennooOMeHa.

22. 3akoH @Mypee. 1aTh onpeaeneHne KodGOUIHEHTY TernIONpPOBOIHOCTH. TeMIIEPATYPHOMY
HOJIKO, TEMIIEPATYPHOMY TPaIHEHTY.

23, Bapnannonnasa moctaHoBKa 3aadd TCIUIONPOBOAHOCTH H €€ YHCICHHAs peam3allys
METO0M KOHEYHEIX 3]IEMEHTOB.

24. BO3MOKHEIE pacueTHEIE CXeMbl MOJIETHPOBAHHS KOHTAKTHOTO B3aHMOIEHCTBHA Tel IPH
TEPMOMEXAHHYECKOM HarpyKeHHH.

25, [TonsiTe 1 nocTaHoBKa KpacBOM 3a/1a4M B MEXaHHKE TBEPAOTO Ae)OPMUPYEMOTO TEla
26.  BapualMOHHAd NOCTAHOBKA 3a/1aUd TEOPUU YNOPYTOCTH M ee UYHCJIEHHAs peau3alus
MeTOJIOM KOHEYHBIX IEMEHTOR.

7. KoneqHo-3memenTHas cxeMa pemieHus 3a1a44 TEpMOYIIPYTOCTH

28. Kunemaruyeckue rpaH4IHbIC YCJIOBHA U MX BIMAHHE HA TOYHOCTE PE3YJIbTATOB.

298, Mognenu ynpyronnactuyaeckoro 1eopMApOBaHus, 061aCTH IPUMEHEHUA.

30.  JlepopmanuoHHas TeOpHs IU1aCTHYHOCTH, 00nacTh ee NPHMEHEHHs. pealu3alus B

paMKax KOHCHHO-3IEMCHTHOTO ITPOYHOCTHOTO aHaliu3a.



31.  Teopwus TeyeHHS. 00JaCTL €€ IPHMEHEHHS, PealH3alHs B paMKaX KOHEYHO-3JIEMEHTHOTO
NPOYHOCTHOI'O dHAJIM3d.

32. 3aKOHb] YIIPOUHEHUS TIPH MOJIEIHPOBAHKM IIPOLIECCOB MIACTHUECKOTO NeOpMHPOBAHNA
MaTEPHAIIOB.

33, YenoBus  Havana TEKYYeCTH [PA  MOJCJIHPOBAHHH  ITPOLICCCOB  ILIACTHYECKOIO
Je(hOpPMUPORAHUS MATEPHAIIOB.

34, CxeMaTu3aius 118 ONMUCAHMS N1acTHYeCKUuX TeueHU i npodeccopa ['yua I 5.

e Onucanue ABHKCHHS AChOPMHEPYEMOH CILTOLIHON cpelibl MeTo10M Jiinepa.

36.  Onucanue IBHKEHUS 1eGOPMHPYEMOI CILIOIHOH cpebl MeToaoM Jlarpanxa.

37. Omucanue qBrxeHHs 1eOPMHPYEMOH CIUIOMHOM Ccpebl MeToIoM Diinepa - JlarpaHxa.
38. Kputepun paspyiienus 11 BI3KHX MATEPHAIIOB.

39. Kpurepuu paspyiesns ans XpyIHKHX MalepHalloB.

40. Anroput™ pemenus MKD npotieccoB GOpMOUIMEHEHHS U Pa3pYHICHHS.

41, MoaenupoBanne NpoleccoB ae(OPMUPOBAHHUS THIIEPYNPYTHX MaTepuanoB. Mojeb

Mynn-Pusanna .
42, MonenupoBanne rporeccos AeOpMUPOBAHKA TMIIEPYLPYTHX MaTrepratos. Moxens Ho.

43, MojenupoBaHue MpoueccOB Ie(OPMUPOBAHUS TUNEPYNPYTUX MATEPUAIOR C MAMSITHIO
bopMmer. Monens Aypuadno.

44, [lpeacraBneHne AMHAMHYECKHX CHCTEM B BHAC CTPYKTYpHbIX cxem.  [IpaBnia
MpeoOpazoBaHUs CTPYKTYPHBIX CXEM.

45, 3BeHbS JMHAMWYECKHX CHCTEM, HX UacTOTHBIE U BpEMEHHBIE X4PAKTEPHCTHKH.
[TponmopriHOHATIBHOE 3BEHO.

46. 3ReHbS JMHAMMYECKHX CHCTEM, MX YaCTOTHhIE W RBPEMEHHBIE XdPaKTEPUCTHKH.
WuTerpupyroniee 3BeHO.

47, 3BCHBA IMHAMHYECKMX CHCTEM, HX 4YacTOTHBIE H BpPEMEHHBIE XapaKTepHCTHKH.
dopcupyroriee 3BeHO.

48. 3BeHBS JMHAMMYECKHX CHCTEM. HMX UYaCTOTHBIE W BpPEMEHHBIE XapaKTepHUCTHKH.
ATIepUOMYECKOE 3BEHO.

49, 3BCHbS JAMHAMHYECKMX CHCTEM. MX WYACTOTHBIE M BPEMEHHBIC XapaKTCPHCTHKH.
HudbepeHmpytoee 3BeHO.

50. 3BeHbS JIMHAMHYECKUX CHCTEM, HX YACTOTHblE M BpPEMEHHBIE XapaKTEePHUCTUKHU.
KonebarensHoe 3BeHO.

3l [Ionsitue  yCTOMYHMBOCTH  JTWHAMWYECKOH CHCTEMBl. AnreOpaWdecKHe KpPHTEPHH
yeroiyurocTH Payca-I'ypeuia.

33. IlonsTHE YCTONYHMBOCTH JIMHAMHAYECKOH CHCTEMBI. YacTOTHRIC KPUTEPHH YCTOMUHBOCTH.
bl [lorATHE YCTOMYHBOCTH JUHAMUYECKOM cucTeMbl. KpuTepuii yeroiansocTn Muxainosa.
54. [Tepexonnbie ponecchl B AMHAMMUYECKHX cUCTEMaX. Bujibl CTaHIapTHBIX BO3ACHCTBUIA.
53 [TapameTprl  OLEHKM  KadecTBa  MepexOoJHbBIX  HpoueccoB.  OTHOCHTEIbHAS

HEeCTaOMIBHOCTE IHHAMHYECKOH CHCTEMEL.

Buabi u popmel caMocToATEILHOH PadoThI
Camocrogrenbnas paboTa  BKIOUAET TEKYUIYIO W TBOPYECKYKO  MpobJIeMHO-
OPHEHTHPOBaHHYIO CaMOCTOATCIBHYIO paboTy (TCP).
Texymas CPC HanpasieHa Ha yriuyOleHHE M 3dKpeIUIEHHE 3HAHWM, Pa3BUTHE
MPaKTHYECKUX YMEHHUI U BKIIOYAET B ceOs:

. paboTy ¢ JeKIHOHHLIM MaTepPHAIOM, MOHCK H 0030p JHTEpAaTYphl H 3IIEKTPOHHBIX
MCTOYHHKOB HHOOPMALMXA 110 MHAMBHYaTBHO 3aJaHHOH mpobieme Kypea;

o RBLINOJTHEHHE JOMAIITHETrO 38 1aHKs;

. QIEPEIKAIONIYIO CaMOCTOATEIbHYIO paboTy:

L] HIYUEHHWE TEM, RLIHECECHHLIX HA CAMOCTOATEIBHYHD npopaﬁo’rxy.



o Teopueckas camocrogTenbHas pabora Hampapiela 11d Pa3sBUTHE HHTEIIEKTYalbHbIX
YMEHUM, KOMIJIEKCd YHUBEpCAIbHbIX  (OOLIEKYJBTYDHBIX) KOMIIETEHIIMA, MOBBILICHUE
TBOPYECKOrO MOTEHIMANA oDyJarolmxcs. ITa paboTa BKIOYaeT B ceds:

- TIOMCK, aHaIH3, CTPYKTYPHPOBAHHE U IPE3CHTALMIO HHPOPMALIUH;

. WCCIeIoRaTeNhCcKylo pafoTy M yYacTHe B HAYYHBIX CTYIEHUYECKHX KOH(EpEeHIHX,
CeMUHApax ¥ OTUMITHE1aX:

. aHAJIM3 Hay4HBIX NyOIMKalMHA 110 3apaHee ONpele/ICHHON IPEnoiaBaTelleM TEME.

Cooepacanue camocmoamennnolt pabomei O OuCyuniune.
Ilepeuens HayuHEIX MpoGiIeM H HANPaBICHUH HAYUHBIX UCCIIEIOBAHME:

o MopgenupoBanue yaapHbIX MTPOLECCOB.
o MojgenupoBaHue NPOLECCOR TPOHUKAHMS 1e(POPMHUPYEMBIX TeJl B PA3JIAYHBIE CPE/IbI.
. Moaenuposanue pacnpocTpaHeHHs YAapHBIX BOJIH B Cpejax.

MoaenupoBanue DONbIIKMX NeEpeMeeHuil u 1eopmariuii.

Mo aenupoBaHue IPOIICCCOB PA3PYIICHHSL.

Tembi, 6biHOCUMbLE HA CAMOCMOAMENLHYIO RPOPAOOMKY:

Hcnonb3oBanue TMHAMUYECKHUX CETOK B pEIlieHUH 38184 JTHHAMHUKH JKUJIKOCTH H rasa;
[loaBuaKHbBIE CETKH KOHEYHBIX 3JIEMEHTOB B JHWHAMHKE Je(OPMHPYEMOro TBEPAOTO TEa;
CraTuyeckue U TMHAMHUECKHE XapaKTePUCTHKY TEMEHTOB H CHCTEM;

[TonsTHE yCTOHYHBOCTH JHHAMHYECKOH CHCTeMBl. KpHTepHH YCTOHYHBOCTH.

Kormponb camocmosmenvbrou patomet.

OLeHKa pe3yeETaToR CaMOCTOSATeIEHOH paboThl OpraHu3yeTcs Kak eIMHCTBO ABYX Gop:
CaMOKOHTPOIIL H KOHTPOJE CO CTOpONLI mpenoaaparened. [locneqnui ocymecTaseTcs nyremMm
3aIMThI PE3Y/IbTATOB IPAKTHYECKUX 3aHATHH. 3alMThl HHAXBUAYAIBHOTO JOMAIIHETO 3aaHHA.
a TAK/Ke OTYETOB 10 TBOPYECKOH CaMOCTOATENILHOM paboTe.

®

7. VHEBHO-METOJUYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHHUE
JAACHHUTI.THHBI (MO1Y JIs1)

a) OCHOBHAs TATEpaTypa (3IeKTpoHHO-OubroTeynas cucrema Bal'Y):
ks Opuyk, C.1O. KoMnbloTepHOEe MOJENHPOBaHHE HAHOTEXHOIOTMH., HAHOMATEPHAIOB M
HAaHOCTPYK1Yp. MareMaTHdeckoe MOJENMpoRaHne (OTONUTOrpahUyeckuX IPOLECCOR U
IPOLECCOB 3NEKTPOHHOH TUTOTPA(GHU NPU COZTAHHH CYOMHKPOHHBIX CTPYKTYp H CTPYKTYp €
HaHOMETPOBLIMH pasMepamH. Kypc nekuuii | DICKTpoHHBIH pecypc|: ydeOHOe mocobue. —
Onekrpon. jgaH. — M. MMHCHC, 2013. — 45 c¢. — PexnuM [ocTyma:

4 OcramkoB B.H. TIpakTHKYM 0O pelUEHHMIO HMHKEHEPHBIX 3a]ay MaTeMaTHYeCKHMH
MeToJamu: yuebnoe mocobue (Maremaruueckoe mopcmuposanue)) BUHOM. JlaGoparopus
3HAHHH. 2013, - ISBN 978-5-9963-2114-8. — Pexum JlocTyna:
http://www.studentlibrary. ru/book/ ISBN9785996321148 html. — 3arut. ¢ 9kpana.

* Maremarnueckoe MOJemMpOBaHHE JHHAMHYECKOHW I[IPOYHOCTH  KOHCTPYKIIHOIHLIX
MaTepHaloB [ neKTpoHHbIH pecype|: Yuebnoe mocobue / Benos H.H., Konanuua JI.T.. FOros
H.T.-M.: H3iatenscTBO ACB. 2013.-

0) onoTHATE B HAS THTEPaTypa (IEKTPOHHO-0ubIMoTedHas cuctema Bal'y):

1. Jyxanos. A. B. UmuTansonnoe Moje/MpoBaHKe CIOKHBIX CUCTEM: Kypc Jiekuuii /| A.B.
Hyxanos. O.H. Measejesa:; Biaagum. roc. yu-1. — Biagumup: U3a-8o Baaguum. roc. yH-Ta, 2010.
— 107 B [SBN 978-5-9984-0037-7. Pesum JocTyna: http:
/le.lib.vlsuru:80/handle/123456789/1835. — 3ara. ¢ sxpaHa.

2, MoueimpoBaaie W BH3yanusauus cpenctBamd MATLAB  dwusuku  HaHOCTPYKTYp
[OnexTponneit  pecype] /  Marmowkus  WB. - M.:  Texuochepa, 2011.
hitp://www.studentlibrary.ru/book/ISBN9785948362861 html. — 3ara. ¢ 3xpana.




2 MofeaupoBaHne W ONTHMHM3ALMS [ONTHMEPHBIX MaTepHanoB [DIeKTpOHHbIA pecype] /
Jymeixkun A, - M.: KonocC, 2009. - (Yuebauku n yuch. mocobus [uisi CTYIEHTOB BBICIL.

JKpaHa.
-+ Ocunos, H0.B. KoMnboTepHOE MOJCIHPOBAHHE HAIIOTEXHOJIOIHHA. HAHOMATEPHATIOB U
HaHOCTPYKTYp. Jutdysus [Duexrpounsiii pecype]: ydebnoe mocodue [ 10.B. Ocunos, M.b.
CnaBuH. — D3nekTpod. gad. — M.. MUCHUC. 2011. — 73 ¢. — Pexum jgocryna:
http://e lanbook.com/books/element.php?pl]l 1d=47465. — 3arn. ¢ skpana.
5 MateMaTHUECKOE MOJCIHPOBAHHE (DU3MYECKHX MPOLCCCOB B JYre M CBAPOYHOH BaHHE
[DnexTponnkit pecype]: Yuel. nocobue / Peibauyk A.M.. Yepubnmos I'.I. - M.: U3natenscrso
MI'TY HM. KL 2 ) baymana. 2007. =
http://www.studentlibrary ru/book/ISBN978570382941 7.html. — 3aruz. ¢ skpaHa. '
b. [IpOeKTHPOBAaHHE AITOPHTMHYECKOrO W LPOIPAMMHOr0 00ECIeYeHHA MEXaTPOHHBIX
cucTeM | JnekTpoHHbIi pecype]: Yueb. mocobue / Bormmsko A.A.. OcsHaukos C.B. - M.
Usznarenscreo MITY HM. aH 3. baymana, 2007. -
http://www.studentlibrary.ru/book/ISBN9785703829981 html. — 3ara. ¢ skpana.

B) Internet—pecypcsi:
www hpce.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 OBECINHEYEHHUE TUCIIATIJIHWHbBI
(MOAVYJIA)
1. Cyneprommptorep «CKH® MOHOMAX» npoussoautenbHocTbio 4,7 T-®ronc.
2. Yerbipe KOMILIOTEPHBIX KJlacca. 00eCneYnBarOIUe CBA3b C CYNEPKOMIbIOTEPOM
«CKN® MOHOMAX».
3. Jlunensuonmoe nporpaMvioe obecneyeHue: MateMaTHueckue nakersl Mathcad,
MATLAB.



[lporpamma cocraBicHa B cooTBeTcTBHH ¢ Tpebosanuamu @OIOC BO (yposemnn
IONOTOBKH KAIPOB BbICIIeH kBanudukaium) no Hanpasnesnto 15.06.01 «Mammnoctpoesne» |
HAIpaBJIeHHOCTH (MpoduiIr0) MOAroTOBKH « lexHosnorus ¥ oOOpYyIOBaHHE MEXAHHYECKOH H
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PELINEH3HUA
Ha pabouyio mporpamMmy o AMCLMILTHHE
«MareMaTH4eCKOe MOIE/IMPOBAHHE B MALIHHOCTPOCHUH.
Hanpasaenue noozomosku 15.06.01 « Mawunocmpoenuey,
Hanpasiennocms (npoguns) noozomosku « Texnonozua u 060pyo0saHue MEXAHUYECKOU U uzuxo-
mexHnuyeckou obpabomkuy.
Paspabomuux: Heanuenxo A.B., k.m.u., 0oyenm xageopet « TexHono2us MauuHoCmpoeHus »
®I'BOY BO «Bradumupckuii 20cyoapcmeennblii yuusepcumem umenu Anexcanopa I pucopvesuia u
Huxonas I'pucopvesuva Cmonemosvix».

[Tporpamma cocraeieHa B coorseTcTBud ¢ Tpebopanuamu ®I'OC BO (ypoBeHb MOArOTOBKH KaapoB
poiciiel KBanMdHKalMM) mo Hanpaenenuio 15.06.01 «MamMHOCTpOEHHE», HAMPABNEHHOCTh (MPOhHIb)
noarotoBku « TexHonorus u 060pyI0BaHHE MEXAHHYECKOH H (DU3UKO-TEXHHUECKON 06paboTKmy.

U,GJ'IHMH OCBO€HHA JHCUHMIUIHHBI «MaremaTuueckoe MOJETHPOBAHHE B MALIWHOCTPOEHHWH» HABJIAKOTCAH:
06yqe1-me METO10J1I0IHH pa3p360TKH MaTeMaTHYeCKUX Mojeleld A pelIeHHs  HUCCIIENOBATE/ILCKHX 3a1a4.
Oﬁy‘lBHl-‘Ie OCHOBaM pa3pa60TKH aJITOpUTMOB U1 pe€ajli3allH MaTeMaTHYECKHX Mojeel Mpu peLICHHH
HMCC/IeO0BaTE/IbCKUX 3aa4, U3y4YeHHE BO3MOIKHOCTEH COBPEMEHHbIX PacYETHBIX KOMIUJIEKCOB 1714 MOAECTHPOBaAHHUA
A UCCIIEAOBAHHA Q)HSH‘IECKHX MpOLECCOB, MPOTEKAIOIIHX B CIIOKHBIX TEXHOJIOTHYECKHX CHCTEMAX, lbOpMHpOBaHHe
HaBBIKOB MCIMOJIb30BaHUA COBPEMEHHBIX pPacUYETHBIX KOMIUIEKCOB /1A peajin3allii MaTeMaTH4YeCKHX MozeneH MpH
PELUEHHH MCCIIEA0BATETBCKHUX 3a/1a4; BOCITHTAHHE OTBETCTBEHHOCTH 3a MPOAYKT CBOHX paBpaGOTOK.

Ha m3yueHue AMCLMILTMHBI OTBOAMTCS 72 4aca, M3 HUX ayJMTOPHbIX — 24 Yaca (JIeKUMH ¥ NpakTHYEeCKHe
3aHATHA) M 48 yacoB camocTosTeNnbHOH paboThl. POpMOH MPOMEXKYTOYHOH ATTECTALMK 10 HTOraM OCBOCHHA
JIMCLIMILTHHON ABJIAETCS 3a4€eT.

B pe3y/ibTaTe OCBOSHHA JMCLMILTHHBI aCTIHPAHT JOJLKEH:

3name: COBPEMEHHbIE HAYYHbIE JOCTHKEHHA B obnacTy METOOB H CpeacTB MOAEITHPOBAHHA ¢H3H‘IECKHX
MpOLIECCOB, B TOM 4YHC/IE, HA ME€30- WU HAHOYPOBHAX. COBPEMCHHBIC MeToAbl M CpeacTBa MOAC/IMpPOBaHHA
ClJHBH‘IBCI{HX. MpoueccoB, B TOM YHCJIE, HA ME€30- W HAHOYPOBHIAX, MO3BOJIAKOLIHE KOMIIETEHTHO OIMpPEOEIHTh
COOTHOILIEHHE YHCIEHHBIX H 3KCNEPHUMEHTAIbHbIX HCCIeIOBAaHUH NpH PpELIEHHH MCCIEeN0BATEIbCKHX H
MpakTHYECKUX 3aJa4; COBPEMEHHBIE TEHIEHLIMH H HOBBIC PELIEHHA B obnactu NOCTPOEHHS W MOAETTHPOBAHMA
MallHH, MpPHBOAOB, oﬁopynosaﬂnﬂ, TEXHOJOrHYEeCKHX CHUCTEM W CIIELHATHM3HPOBAHHOIO MALIWHOCTPOHUTEIBHOTO
oﬁopynosaﬂux. a TaKyKe CPEeACTB TEXHOJIOrHYECKOro OCHalllEeHHA MPOU3BOACTBA.

Ymems: ll]OpMH]JOBaTb allrOPHTMBI PELIEHUA HCC/IEA0BATEIbCKUX W NMPaKTHYCCKHX 3aga4y Ha OCHOBE
aHaliy3a COBPEMEHHBIX HayY4YHBIX JOCTHIKEHHH W reHepaluH HOBBIX Haei: ¢I0pMHpOB&Tb aJIrOPHTMBI
MEKIUCLMUIUIMHAPHBIX YHCIIEHHBIX HCCIIeIOBaHUI ¢H3HH€CKHX MPOLECCOB Ha OCHOBE LEJIOCTHOIO CHUCTEMHOI'O
Hay4YHOro MHPOBO33PEHHA, pa’spaﬁa‘rmsa’rb pacyeTHble CXeMbl MpPH MOAEJHPOBaHHH MallllH, NpPHBOJOB,
oﬁopynosarmﬂ, TEXHOJOrHYECKHX CHCTEM MW CHEeUHalIM3HPOBAHHOIO0 MallHHOCTPOMTE/IBHOIO OSOPYIKOBELHHH. a
TaKyKe CPeACTB TEXHOJOIrH4YE€CKOro OCHalleHH!: IMPOH3BO/ACTEA.

Bnaoems;  COBPEMEHHBIMH  CPEACTBAMM  MAaTEMaTHYeCKOro  MOJEIMPOBAHHA:  COBPEMEHHBIMH
HH(bOPMALIHOHHBIMH KOMILIEKCAMH, TO3BONISIOLIMX PELIaTh CONPSKEHHBIE 3a71a4d MOJENHPOBAHKMA (H3HUECKHX
MPOLIECCOB; COBPEMEHHBIMU CPE/ICTBAMH MOJEIMPOBAHHS MAlIMH, NPUBOJOB, 00OPYAOBAHMS, TEXHOIOTHYECKUX
CHCTEM, CIELMATH3HPOBAHHOTO MALIHHOCTPOUTENBHOrO 060pYA0BaHKs, CPECTB TEXHOIOMHYECKOro OCHAIEHHS
MPOU3BOJCTRA.

JlocTOMHCTBOM paGoyvel MporpaMMbl ABISETCA: OPraHM3allks COMPOBOXKICHHA W3Yy4YeHHS JNUCLMILUIMHBL —
pa3MellleHHe MaTepuaioB MCLMILIMHbI Ha 00pa3’oBaTeNbHOM CepBepe, TakuMm 00pasoM, peanusyercs
MeToMYecKkas 06eCcneuyeHHOCTh ayIMTOPHOH H CaMOCTOATENbHOH paboTsl.

B KauvecTBe JanbHeMIlEro COBEPIIGHCTBOBAHMS W PAa3BUTHS colepikaHus paboueil mporpammel
PEKOMEH/IYETCS aKTyallu3upOBaTh NepedyeHb OCHOBHON M PEKOMEH/IyEeMOH JIUTePaTyphbi.

Ha OCHOBaHHH BBIIIEH3I0KEHHOrO MOXKHO 3aK/IIO4UTh, 4TO paboyas mporpamma, aBropa Usanuerko A.b.
MokeT GbITh MCMONb30BaHa /A obecredeHns OCHOBHOM npodeccHonanbHo# 06pasoBaTesibHOM MPOrpamMMbl 10O
HATpaBIeHHIo NoarotToBkM 15.06.01 «MatmHOCTpOeHHE», HANMPaBIEHHOCTD (Mpoduib) NoAroToBkH « TexHonorus
U obopyloBaHHe MexaHWyeckol W (u3MKO-TexHHYeckoi o6paboTku» mo aucummimHe «MaremaTHueckoe
MOJIETMPOBAHHE B MALIMHOCTPOEHHH» Kak Ga3oBbiii BapuaHT B yueGHoM mpouecce PI'BOY BO «Bragumupckui
rOCYapCTBeHHBIH YHHBEpCHTET MMeHH Astekcanapa ['puropsesiya u Hukonas I'puropeesuya CTONETOBBIXY .

;&5)

_H\\\~ ,H_GLICHT HaYyaJJbHHK HaAy4YHO-METOJHWYECKOro OTAena KOoOpIHHalluH

3ABOJ1 ”YHHOBAILIMOHHbI }{l_(,’? «KT3»
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